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A NEW TECHNICON 
microslide cabinet for 


flat-filing 


Fresh slides go directly 
from laboratory -to-micro- 
scopist-to-file, always in 
the same light-weight 
metal tray. Cabinet units 
gre small enough to fit 
easily on desk, and can be 
stacked with existing “LAB- 
AID” vertical slide-files. 


As slides are freshly completed they are put at once into these com- 
partmented flat-filing trays. The slides are then handled, filed, and 
dried in the same tray: they need never be removed except for micro- 
scopic examination. Slides do not contact each other, drying is speedier, 
cover glasses stay put. 


Complete visibility. Each specimen, with its identification data, stands 
out boldly against the neutral gray background of the tray floor ...a 
great convenience in the storage, distribution, and return-checking of 
reference collections in classroom work. 


Large capacity. Fifty drawers in each cabinet, with sixteen or thirty- 
two slides to the drawer. All-steel construction throughout, like all 
other Technicon “LAB-AID” microslide files. 


TECHNICON 
flat-filing 


THE TECHNICON COMPANY 
215 East 149th St., New York 51, N. Y. 


Send me particulars of “LAB-AID” flat-filing cabinets. 
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Systematic Onganczation 
aud Evaluation of the Field 
of Comparative Physiology 


March 9, 1951 


Prosser, Brown, Bishop, Jahn and Wulff — 
COMPARATIVE ANIMAL PHYSIOLOGY 


This new book is a comparative study of the physiological and bio- 
chemical characteristics of animals. It represents a monumental 
attempt to clarify the evolutionary relationships of various kinds of 
animals and to describe the diverse ways in which they meet their 
functional and environmental requirements. 


A considerable amount of original research and a number of new 
theories and generalizations are presented here for the first time. 
Suggestions for further research are made frequently throughout 
the book. There are 3800 reference items—providing the most com- 
plete and unified picture of the literature on comparative physiology 
in the English language. 


The material is organized on a functional rather than a phylogenetic 
basis. This type of arrangement, the authors feel, does away with a 
great deal of unnecessary duplication. 


The book will prove ideal as a text for courses in Comparative 
Physiology at the advanced undergraduate and early graduate 
levels. It will furnish the physiological material for courses on 
special groups of animals. Besides its textbook uses, it is also in- 
tended as a source book for reference use by teachers in related fields 
and by beginning investigators. 

Edited by C. Lapp Prosser. By Frank A. Brown, Jn., Professer of Biology, North- 
western University; Davin W. Bisnor, Professor of Physiology, University of 
Massachusetts; TuHropore L. Jann, Professor of Zoology, University of California 
at Los Angeles; C. Lapp Prosser, Professor of Physiology, University of Illinois ; 


and Verner J. Wotrr, Assistant Professor of Physiology, University of Illinois. 
888 pages, 6” x 914”, with 312 illustrations. $12.50 New 


W. B. SAUNDERS COMPANY 


West Washington Square Philadelphia 5 
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AND REFLECTION DENSITIES 


Features 


Extreme Accuracy 
Unsurpassed Stability 
Exceptional Light Sensitivity 
Patented Magnetic Modulation 
No Zero Adjustment 
Convenient Small Size—5” x 7/4” x 13” 
Light in Weight—only 11/2 pounds 


The Densichron’s extreme accuracy. small size, and lieht weight 
qualifies it for use in many of today’s light-measuring opera- 
tions in graphic arts work, scientific research, and industrial 
processes control. Precise density determinations with the 
Densichron in photography and printing allow for the estab- 
lishing of reproducible standards in all light measuring phases 
of this work. 

The Densichron’s ability to measure accurately the light in- 
tensity of the smallest details in photomicrography enables 
research scientist to resolve the longest exposure times he may 
encounter, 

In industrial processes control (control of thyratons, relay 
amplifiers, and timing devices) the output of the standard 
Densichron may be utilized. This is possible because the out- 
put is an alternating voltage which is proportional to the 
amount of light received by the phototube. Control of this 


ASSURES EXCEPTIONALLY STABLE READINGS OF TRANSMISSION 


Write today for new descriptive folder! 


* Can be supplied for 50 cycle operation at an additional charge of $10.00. 


M. WELCH SCIENTIFIC _SOMPANY 


No. 2150 


Patent No. 2424933 


nature is practical in operations requiring strict adherence to 
tolerances, or in any operation which may be so arranged to 
provide minute changes in the intensity of the light flux re- 
ceived by the Denischron. 
Specifications: Density Ranges; 0-1, 1-2, 2-3, and 3-4 
Light measuring Ranges; 5, .5, .05 and .005 foot 
candles 
Sensitivity Controls; 4 decades by the Range 
Switch with one decade continuous and an 
overall of 10,000 to 
The instrument comes supp with bl ve light probe 
(or red if specified), five measuring apertures, a pote, with 1/8 
inch aperture, and metal support for the probe unit. The 
current consumption is 30 watts. For operation on 115v 60 


cycle A C only.* 


Price $225. 


Established 1880 


“1515 SEDGWICK STREET, DEPT. E 


CHICAGO 10, ILLINOIS, U.S.A. 


Manutlacturers of Scientific Inatraments and Laboratery Apparatus 
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The Teaching Societies 


VERY scientist teaches some of the time and many 

teach all the time. Indeed, the fruits of research 
are in large part the end product of a teaching process. 
When it is good, science can flourish; when it falters, 
there is a waste of resources, human and material. 

In all the learned societies and sections that com- 
prise our Association there is growing’ concern with 
problems of teaching—not in the narrow pedagogical 
sense, but in the sense of broad educational policy. 
The painful shortage of men and women with talent 
for research makes necessary a broadening of the base 
from which this talent can be drawn, and better means 
for its early identification and development. If col- 
lege students show woeful lack of preparation in fun- 
damentals of mathematics and science, the remedy can 
only be found in the curriculum of the schools. When 
support for research comes too slowly and too relue- 
tantly from Congress, it must be that our people are 
scientifically illiterate and that they are so, in part, 
because science plays too small a role in general edu- 
cation. And—who are the teachers of science? How 
were they recruited, selected, trained, and certified for 
their jobs? Scientists cannot afford to leave these 
matters to others. Annoyance with, and sharp criti- 
cism of, the educationists” have not and will not bring 
improvement. Neglect can only strengthen the iron 
curtain between the science specialist and the science 
educator. 

During the past ten years, the AAAS has fostered 
the growing interest in teaching problems through its 
Cooperative Committee on the Teaching of Science 
and Mathematics (Science, 111, 197 [1950]). Seven- 
teen national scientific and science teaching societies 


. are cooperating through their 17 representatives in a 


continuous study of vital issues in science education. 
Through conferences, symposia, and published investi- 
gations, the committee calls attention to problems and 


Gladys M. Keener 
Executive Editor 


AAAS EDITORIAL BOARD 
(Terms Expire June 30, 1951) 
Howard A. Meyerhoff, Chairman 

William R. Amberson Karl Lark-Horovitz 
Bentley Glass Lorin J. Mullins 
Malcolm H. Soule 
F. A. Moulton, Advertising Representative 


helps to solve them. The recent annual meetings of the 
AAAS show increasing participation by school and 
college science teachers. 

In about a month, Congress will arrive at monu- 
mental decisions with reference to our manpower. Now 
that all have spoken and all points of view have been 
expressed, it is clear that no one has challenged the 
wisdom of the Cleveland AAAS resolution. Ways are 
sure to be found for making “maximum use in the 
present emergency of the scientific and technical skill 
possessed by our trained personnel” and for insur- 
ing “an adequate continuing supply of such trained 
personnel.” 

Regardless of the specific provisions in the new 
Selective Service law, there are important and defi- 
nite implications ahead for teachers of science. For 
the high schools, it will be more important than ever 
before to differentiate between college-bound and 
non-college-bound students. If, through intensification 
though not curtailment of studies, young people can 
reach college six months or a year sooner than nor- 
mal, valuable time will be saved for additional college 
training. The non-college-bound students will also need 
special consideration, though not acceleration, in terms 
of general and vocational education in science. In the 
colleges, the courses in science and mathematics for 
freshmen and sophomores will need review and modi- 
fication. New problems in personnel guidance will arise 
at both high-school and college levels. The need for 
science teaching apparatus and, above all, the need for 
adequate pre- and in-service teacher training programs 
will become paramount. And an adjunct to the work in 
all schools and colleges will be the responsibility we 
must all assume in civil defense. 

The Cooperative Committee plans to devote itself 
to science teaching problems as they crystallize out 
of the national emergency. 

Morris MEISTER 
Chairman, AAAS Cooperative Committee 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 McGovern 
Ave., S my ey Pa. Entered as second-class matter at the Post Office at 

January 13. 1948, under the Act of March 3, 1879. Accept- 
yy saaiting at the special rate postage provided for In the Act of February 
2 1925, embodied In Paragraph (d-2) Section 34.40 P. L. & R. of 1948, 

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
of manuscripts or for the opinions expressed by contributors. Four weeks’ 


notice is required for change of address, and an address stencil label from a 


recent issue must be furnished. Claims for a missing number will allowed 
only if received within 60 days from date of issue. 
Annual subscriptions. yoy single copies, $.25: foreign postage, outside the 


Pan-American Union, $1. 
of the AAAS. 


The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription rates 


postage, $.50. Special rates to members 
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GENERAL ZOOLOGY. New 2nd edition 


By Tracy I. Storer, University of California at Davis. McGraw-Hill Publications in the 
Zoological Sciences. Ready in March 


A general introductory text for colleges, the second edition of this well-known text has been re- 
vised for the incorporation of recent developments. Part I consists of general animal biology, 
including structure, physiology, reproduction, genetics, ecology, etc. Part II covers the animal 
kingdom from Protozoa to man. A revised edition of the laboratory manual to accompany 
General Zoology will be available. 


EXPERIMENTS IN BIOCHEMISTRY 


By M. 8. Dunn, University of California, and WmL1AM Dre, California Institute of Tech- 
nology. In press 


A guide to advanced laboratory work, including much more theory and reference data than is 
customary in lab manuals. Covers isolation, synthesis, analysis and determination of biological 
substances including amino acids, peptides, etc. Emphasis is in completeness of lab directions, 
yields and purity of products, precision and accuracy of quantitative data, integration of quali- 


tative tests for the identification of substances, explanation of chemical reactions, and quality of 
results. 


POULTRY HUSBANDRY. New 3rd edition 


By Morey A. Juuu, University of Maryland. McGraw-Hill Publications in the Agricul- 
tural Sciences. In press 


Includes recent advances in poultry breeding, housing, nutrition, disease control, marketing, 
eggs and poultry, and increasing efficiency in production. The text is exceptionally well organ- 
ized, includes comprehensive discussions of fundamental principles, and cites numerous practi- 
cal applications. 


PHYSIOLOGY OF THE FUNGI 


By Virew G. Luy, West Virginia University, and Horace L. BARNETT, West Virginia 
University. McGraw-Hill Publications in the Botanical Sciences. In press 


A discussion of living fungi, their life processes and the factors which influence their activities. 
This is the first book of its kind designed to accumulate and coordinate the present information 


on the physiological aspects of growth, methods of cultivating fungi, reproduction, parasitism 
and variation. 


Send for copies on approval 


McGRAW-HILL BOOK CoO., 
WEST 42ND STREET, NEW YORK 18, 
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Capacity: 2.3 ec 


Minimum Measurable Volume: 
0.001 cc 


Calibration Accuracy: + 0.2% 
Connection: Standard Taper 


WARBURG MANOMETER 


CALIBRATOR* 


Simple — Rapid — Precise 


2 Features 
@ Eliminates cumbersome methods of handling and weighing mercury. 
@ Saves time—complete calibration in a few moments. 


@ Precision accuracy. Each division of the micrometer scale displaces 
0.001 cc volume. 


@ Fits any standard taper Warburg Manometer. 
Use 


The Warburg Manometer Calibrator is designed to make the calibration of a 
Warburg Manometer simple, rapid and precise. It is also useful where an ex- 
tremely accurate fluid or gas volume displacement measurement must be made 
(pipette, micro-burette). The illustration shows the calibrator affixed to a 
standard Warburg Manometer ready for calibration. 


Description 


The calibrator eliminates the older, time-consuming calibration method of filling 
and weighing mercury to determine the Warburg Manometer constant. The 
operational principle involves a fluid displacement (water) with a known area 
piston by means of a high quality metric micrometer, calibrated in hundredths of 
a millimeter. Since the area of the piston is one square cm, each small division is 
equivalent to 0.001 cc. A plastic top forms the cavity for the measuring fluid 
(water) which is displaced by the micrometer advanced plunger. This plastic 
piece has a 17/20 taper joint to fit the Machlett Warburg Manometer. Any other 
standard taper adapter can be supplied instead at no extra charge. All plastic 
tops of different taper (17/20, 14/20, 14/26) are interchangeable. Only 1 cali- 
brator required. Measured volumes can be readily computed. All parts, except 
the micrometer and plastic piece, are of stainless steel with one neoprene rubber 


Warburg Manometer Calibrator, of stainless steel with one removable ay 
annie taper 17/20, complete (will fit Machlett manometer) $25.00 
(Supplied at same price with any other size standard taper adapter) 

Plastic Standard Tapers for use with calibrator 14/20 - 14/26, each $7.50 
(Specify standard taper desired) 


* Journal of Laboratory G Clinical Medicine pg 1702, Dec. 1949 


We maintain a modern glassblowing department for special 
scientific and technical glass apparatus made to specifications 
and drawings. We invite your inquiries and will gladly furnish 
estimates upon request. 


E. MACHLETT | & SON 


Laboratory APPARATUS SUPPLIES + CHEMICALS 
220 East 23rd Street: New Yor« 10,N.Y. 


17/20 Machlett Manometer. 
Taper, 14/26 or 14/20 instead. = SPECIALISTS IN WARBURG EQUIPMENT SINCE 1928 
— 
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“A survey of the dynamic core of biochemistry such 
as is to be found nowhere else . . . of greatest importance 
to all those interested in the subject”— 


Biologists Pharmacists 
Chemists Physicians 

Nutritionists Physiologists 

and others 


DYNAMIC ASPECTS OF 
BIOCHEMISTRY 


Ernest Baldwin 


“The field of biochemistry has long felt the need of a textbook devoted to 
cellular biochemistry, written in a form which is understandable to a student who 
has not yet had advanced biochemical training. 


“This volume fulfills such a need in covering two broad subjects, enzymes 
and metabolism. The section on enzymes is readable, with emphasis on the main 
principles. A classification of enzymes and discussions of the nature of the indi- 
vidual biocatalysts are presented in a logical manner. The section on metabolism 
deals with nitrogen, fat, and carbohydrate metabolism, the discussion being cor- 
related with enzymology. 


“The author has purposely stressed the chemical aspects without emphasis 
on the clinical problems. Much of the text is subject to changes as further ad- 
vancements are made; nevertheless it offers a useful source of information for stu- 
dents of biochemistry.”—Journal of the American Medical Association 


“Designed for those who ultimately intend to take an advanced degree in the 
subject, the book should also aid those whose interest in biochemistry is mainly 
that of the organic chemist or the clinician to maintain a broad general outlook. 
Every serious student of biochemistry will include this excellent volume in his 
library.”—Yale Journal of Biology & Medicine $5.00 


At all bookstores 


51 Madison Avenue Cambridge University Press New York 10, N. Y. 
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LABORATORY 
MICROSCOPE 


Model GO 47/92K 
FEATURES 


@ Large stand, light metal 
construction 

@ Coarse and fine adjust- 
ment, fixed monocular tube 
@ New type, swing-ovut 
substage condenser 


@ Anti-reflection coated oil- 

oe lens 100:1,N-A. = Designed for extra ruggedness, easier operation 
@ Built-in lamp, for 110 and greater accuracy, the new Leitz student micro- 
py with cord, switch and scope is ideally suited to teaching requirements. 


Permanently focused, built-in light source; with built- 
in mechanical stage with coaxial drives; fixed monocular tube; coarse 
adjustment by rack and pinion; micrometer fine adjustment with vernier; 
new Abbe type condenser; triple dust-proof nose-piece; Achromats 
10:1 (16mm); 45:1 (4mm); coated oil-immersion lens 100:1; Huyghens 
eyepieces 6x and 10x; available with other lenses and accessories 
to meet special requirements. 


Ask your Leitz dealer for a demonstration, 
or write today to Dept. SC105 
E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. 


LEITZ MICROSCOPES SCIENTIFIC INSTRUMENTS BINOCULARS 
os LEICA CAMERAS AND ACCESSORIES 
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CUSTOM MADE x 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 


179 EAST 87TH STREET 
NEW YORK, N. Y. 


KLETT 
ELECTROPHORESIS 


Electronically Regulated 


FILAMATIC 


Automatic Pipette 
and Vial Filling Machine 


with these exclusive features: 


@ Electronic Control—Main- 
tains constant motor 
torque at all speeds, 


Filling Range—.025 
to 50 cc. without 
attachments. 


speed—10 to 
deliveries per minute. 
armotor. 
@ Vernier Adjustment of 
Delivery Volume. 
@ Average Accuracy + 42%. 


@ Aseptic Filling Unit— 
Instantly removable for 
cleaning or sterilizing. 


10 TIMES FASTER THAN HAND PIPETTING. 
Dispense chemical and serological reagents, ser- 
ums, antigens, anti-toxins, biologicals, etc. at pro- 
duction line speeds. Widely used for filling vials 
and ampules. Ask for bulletin S-D. 


NATIONAL INSTRUMENT CO. 


5005 QUEENSBURY AVE. BALTIMORE 15, MD._ 


Low “Blanks” 


“VITAMIN FREE” 
CASEIN HYDROLYSATE 


For Microbiological Procedures 


Riboflavin Pantothenic 


®@ Folic Acid 
® Biotin 


Uniform—Pre-tested—De pendable 


Available As ACID Or ENZYMATIC 
Hydroiysates 


High “Maximum Acid” 
WRITE FOR CATALOGUE +S 901 


CLEVELAND, 22, OHIO © 
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Robert 
Buchanan 


Katherine 
Chamberlain 


E. E. Stanford MAN AND THE LIVING WORLD 


Victor R. 
Gardner 


Arthur L. 
Anderson 


Watch for Our New Spring Books! 


BACTERIOLOGY 
= Fifth Edition 
A basic text for the introductory course in Bacteriology for students in 
the sciences ‘and allied fields, this book has been rewritten and revised to 


include important new material. An attempt has been made to put a com- 
plex subject in simple, readable language. To be published in April 


~ AN INTRODUCTION TO THE 
» SCIENCE OF PHOTOGRAPHY 


Here is a book which sets forth the principles of photography and the 
underlying physics in a readable nontechnical style for students in begin- 
ning photography courses or for anyone wishing to study photography on 
his own. Just published $4.75 


Revised Edition 


This book covers the chief facts and principles of all the life sciences 
and brings out their interrelationships and their particular relationship to 
man and to the development of civilization. The book is comprehensive in 


scope and scientifically reliable. To be published in May 


BASIC HORTICULTURE 
Revised Edition 


This outstanding text for courses in Horticulture has been revised in the 
light of recent developments and now includes nine pages of laborato 
exercises, suited to any and all climates. To be published in Marc 


INTRODUCTORY ANIMAL HUSBANDRY 
Revised Edition 


A complete discussion of the principles of livestock production and 
marketing, with special attention to modern commercial requirements, this 
‘practical text for a basic course in Animal Husbandry has been revised to 
include the latest available information. To be published in May 
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THE MACMILLAN COMPANY 
60 FIFTH AVENUE, NEW YORK 11, NEW YORK 
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for 
= SCIENCE and 
INDUSTRY 


Monochromatic light is becoming increas- 
ingly important in research and quality con- 
trol studies. Uses include spectrophotometry, 
microscope illumination and direct irradia- 
- tion studies. Food industry uses monochro- 
s matic light advantageously in bacteria studies 
. .. petroleum industry for oil sand studies. 
To meet the increasing demand for an illu- 
pe minator that will deliver a beam of high in- 
tensity monochromatic light, Bausch & Lomb 
announces the new Grating Monochromator, 
with these important advantages: 


@ Linear dispersion 


@ Large relative aperture 
@ Extra-wide range (2,000A to 10,000A, 
with a peak intensity in the low U-V) 
@ Low cost 
WRITE for complete information and a dem- 


onstration to Bausch & Lomb Optical Co., 
642-4 St. Paul St., Rochester 2, N. Y. 


Bausch & Lomb Gating Monochromator 


10 
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The Chemical Research Laboratory 


Department of Scientific and Industrial Research, Great Britain’ 


HE CHEMICAL RESEARCH LABORA- 

TORY is one of the stations of the Depart- 

ment of Scientific and Industrial Research 

and was founded in 1925. It is situated in 
the same grounds as the National Physical Labora- 
tory at Teddington, which is within easy reach of 
London by train. The present main building was 
completed in 1933, and during 1946-47 extensive 
alterations were carried out to adapt the laboratory 
to new developments of the program and to make 
maximum use of the accommodation. A temporary 
building alongside, which provided for twenty work- 
ers, was added in 1947; another small building was 
completed during 1950. 

The buildings have a total floor space of about 
36,000 square feet, with about seventy rooms of 
various sizes. Several of these are devoted to special 
studies, such as large-scale operations, spectroscopy 
(from infrared to ultraviolet), radiometry, micro- 
analysis, high-efficiency fractionation, electron diffrac- 
tion, the “rotor” test for corrosion, microbiology, and 
the National Collection of Industrial Bacteria. The 
laboratory has a drawing office and workshops manned 
by an experienced staff, engaged on the design, con- 
struction, and maintenance of apparatus. A glass- 
working unit is available for the construction of 
special glass apparatus. In addition, there are ad- 
ministrative offices, a library, and stores. 

The laboratory is under the executive control of a 
director who is responsible to the Secretary of DSIR. 
R. P. Linstead, C.B.E., F.R.S., was director from 
September 1945 to May 1949. Previous directors have 
been Sir Richard Threlfall, G.B.E., F.R.S. (1925- 
27); Sir Gilbert Morgan, O.B.E., F.R.S. (1927-38) ; 
and G. 8. Whitby (1939-42). D. D. Pratt, O.B.E., 
acted as superintendent from 1942 to 1945 and is 
at present in charge of the laboratory. 

The funetions of the laboratory are: (a) to carry 
out objective, fundamental chemical research, includ- 
ing development work, insofar as this may be neces- 
sary to demonstrate the industrial value of any dis- 
coveries that may be made; and (b) to carry out 
appropriate chemical researches on request and to 
provide technical advice to other sections of the de- 
partment, other government departments, and British 
industry. 

These definitions clearly indicate that the work of 
the laboratory should be of two kinds: that under- 
taken as part of its own organized and approved pro- 
gram, and that carried out on request for other 

Published by permission of the director, Chemical Re- 


search Laboratory, Department of Scientific and Industrial 
Research, Great Britain. 
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agencies. It is appropriate that the work of a national 
research establishment should have this dual nature, 
but it is important that a proper balance be preserved 
between the two aspects. Moreover, in view of the 
large amount of chemical research being carried out 
in other laboratories, careful selection of topics in 
the program of fundamental research is essential. 

The general policy underlying the selection of topics 
is that the laboratory should study basic problems of 
chemistry and chemical technology that require the 
attack of a skilled team over a long period. Its work 
should not duplicate that going forward in universi- 
ties and industry, although some duplication may on 
occasion be unavoidable. 

Consideration of these factors led to the formulation 
of five main themes, which are particularly appropri- 
ate for inclusion in the program of the laboratory: 

I. Researches leading to fundamental data of gen- 

eral value 

II. New methods and techniques 

III. The conservation of essential materials 

IV. The utilization of indigenous raw materials, 
particularly those of low grade, including wastes 

V. New materials and processes 

Later, references will be made to these themes to 
show how they are being implemented in the present 
research work of the laboratory. 

The program is reviewed by the Chemistry Research 
Board, appointed (1) to advise generally on research 
to be undertaken by the department’s Chemical Re- 
search Organization; (2) to submit annual programs 
of research and to advise on the conduct of approved 
investigations; and (3) to submit annual reports. The 
present chairman of the board is E. L. Hirst, F.R.S. 
The members are men of wide knowledge and experi- 
ence from universities and industrial organizations. 
Interested government departments are represented 
on the board by assessors. The approved program of 
the laboratory is circulated at intervals to industrial 
firms as a safeguard against duplication of work al- 
ready proceeding within these organizations. 

The total staff at present is 158, of whom 38 are 
scientific officers, and 59 experimental officers. Re- 
search work is organized in six main divisions. 


Corrosion oF Group 


The prevention of loss of metals by corrosion is a 
subject under Theme III eminently suitable for sys- 
tematic long-term study under government auspices, 
and its many aspects have been studied at the labora- 
tory since its foundation. The group ecohsists of two 
sections dealing with immersed corrosion and atmos- 
pherie corrosion, respectively. (Underground micro- 
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biological corrosion is investigated by the Microbiology 
Section and will be discussed later.) 

Researches on immersed corrosion include a study 
of the influence of surface finish on the corrosion rate 
of mild steel in aqueous solutions under conditions of 
rapid movement. The behavior of low-alloy steels in 
static and moving conditions is also being investigated. 
The high-speed rotor, developed by the laboratory, 
is used for assessing the value of pretreatment of 
steel pipes prior to painting, and for the evaluation 
of anticorrosive paints for underwater use in indus- 
trial and marine conditions. A new electrochemical 
technique has shown great promise in detecting the 
initial breakdown of paint coatings under immersed 
conditions. An improved technique for the removal 
and subsequent manipulation of surface oxide films 
has proved of great value in facilitating the chemical 
analysis and electron diffraction examination of these 
films. Researches during the war brought to light 
the valuable corrosion-inhibitive properties of sodium 
benzoate. Tests showed, however, that a concentration 
of sodium benzoate in distilled or tap water or in 
glycol solution failed to prevent corrosion of cast 
iron. Sodium nitrite, on the other hand, was found 
to be an effective inhibitor for cast iron, but has the 
serious disadvantage of attacking soldered joints. 
Further investigations have now shown that sodium 
benzoate with a smaller percentage of sodium nitrite 
in 20 per cent glycol solution adequately protects both 
cast iron components and soldered joints under the 
conditions that normally obtain in engine cooling 
systems. These findings are covered by Patent Appli- 
eation No. 10,471/49. Further studies are going 
forward on the mechanism of corrosion inhibition, 
together with a search for other inhibitors, including 
“vapor-phase” inhibitors. 

The Atmospheric Corrosion Section deals with the 
applieation of sodium benzoate and the mixed in- 
hibitor in nonimmersed conditions—e.g., prevention 
of corrosion of metal goods in transit or storage by 
inhibitive packages or coatings. Another subject is 
the development of an accelerated test for protective 
coatings on steel. In one test, which has also been 
applied to the examination of low-alloy steels, the 
specimens are subjected to a continuous cycle of 
spraying and drying, and in another test the speci- 
mens are suspended in a cylindrical glass vessel fitted 
with heating and cooling coils, so that there is a 
continuous deposition of moisture containing sulfur 
dioxide on the test surfaces. 


InorGanic Group 

Pure metals. A survey of coal and coal products 
of Britain as sources of gallium and germanium has 
been made, and numerous samples of coals from over- 
seas have also been examined for the presence of 
minor metals. A process for the preparation of gal- 
lium from flue dusts (Theme IV) has been worked 
out, and a quantity of the pure metal isolated. Sam- 
ples have been made available to various research 
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laboratories for examination of its properties. In- 
vestigations on the purification of germanium are also 
in progress. 

In 1948 the Chemistry Research Board set up a 
Pure Metals Committee to stimulate interest in, and 
to coordinate the preparation of, pure metals for 
research and development purposes. Considerable 
progress has been made in the formation of a stock 
collection of pure samples of those metals not readily 
available commercially. 

A recent addition to the program is the conversion 
of phosphate rock into forms of fertilizer that are 
easily assimilated by plants. For this conversion new 
methods which require less sulfuric acid than is used 
at present in the fertilizer industry are being exam- 
ined, so as to reduce the consumption of imported 
sulfur (Theme III). Preliminary experiments have 
been confined to wet methods of treating rock and, 
in particular, to the use of mixtures of nitrie and sul- 
furie acids. Promising results have been obtained, 
and field trials are in progress. 

The group is equipped with three spectrographs, 
and a microanalytical laboratory carries out the 
analyses needed by the laboratory. 


RaADIOCHEMICAL GROUP 

This group, which is engaged on a program of 
work for the Division of Atomic Energy, Ministry 
of Supply, comprises analytical and concentration 
studies on radioactive minerals and ores. Chemical, 
physical, and radiometric methods are employed in 
this work. An outstanding development is the appli- 
eation of methods (Theme II) based on solvent ex- 
traction in conjunction with the use of cellulose and 
other solid adsorbents, for preparing and analyzing 
inorganic substances, both qualitatively and quantita- 
tively. 


ORGANIC GROUP 


The group consists of three sections: Purification 
and Measurement, Organic Intermediates I, and Or- 
ganic Intermediates II. 

Precise data on the fundamental constants of pure 
chemicals are invaluable to the chemist in the study 
of possible chemical reactions and to the chemical 
engineer in designing plants. The work, which falls 
under Theme I, is of two kinds: (a) the preparation 
of pure compounds and (b) determination of the 
constants with great precision. The materials selected 
for initial study were the aromatic and heterocyclic 
substances present in coal tar fractions. Purification 
is affected by fractional distillation, using columns 
of 50 plates or better, and by fractional crystallization, 
together with chemical methods. Apparatus for direct 
recording of freezing point curves are available, 
capable of assessing purities of the order of 99.97 mol 
per cent. The constants to be determined include 
boiling and melting points, specific and latent heats, 
density, refractivity, and absorption spectra. Thermo- 
chemical data will be determined in collaboration with 
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the Physics Division, National Physical Laboratory. 

The Organic Intermediates Section I is concerned 
with the chemistry of cyclic compounds, principally 
aromatic and heterocyclic. Coal tar constitutes a rich 
source of these compounds, and the investigations may 
be included as an example of the utilization of in- 
digenous raw materials (Theme IV). Investigations 
have been made on acenaphthene, diphenylene oxide, 
and pyridine bases. Acenaphthene has been dehydro- 
genated in the vapor phase to give high yields of 
acenaphthylene, which polymerizes with other mono- 
mers to give interesting plastic materials. By hydro- 
genolysis of pyridine, products having some insecti- 
cidal activity have been isolated. 

The main investigation of the Organic Intermediates 
II Section is the study of the specialized techniques 
(Theme II) required for the synthesis of isotopically 
labeled compounds. The work is confined to research 
on preparative methods and does not include larger- 
seale production. Earlier the section carried out in- 
vestigations on the preparation of organosilicon com- 
pounds. 

High Polymers and Plastics Section. The work of 
this section is devoted mainly to the study of ion 
exchange and allied properties of high polymers, in- 
eluding an investigation of the effect of polymer 
structure on the equilibria and kinetics of ion ex- 
change, the development of improved exchangers, and 
an examination of the application of ion-exchange 
resins in chromatographic separations and other fields. 
A new research has begun on the relationship between 
the properties and chain length of carefully fraction- 
ated linear polymers, with the immediate object of 
finding improved methods of determining molecular 
weight distribution (Theme V). 

Microbiology Section. Originally the effort of this 
section was devoted to the study of sulfate-reducing 
bacteria and their various activities as they affect in- 
dustry. A study of their fundamental properties is in 
progress, including investigations of their isolation in 
pure culture, growth (heterotrophic and autotrophic), 
inhibition, morphology, and enzymic constitution. The 
most important economic activity of these organisms 
is their participation in the external corrosion of fer- 
rous pipes in water-logged neutral clay soils, and 
many inquiries for advice on this problem are dealt 
with by the laboratory. Sulfate-reducing bacteria also 
sometimes play a part in the internal corrosion of 
water mains. Other deleterious activities being studied 
include the pollution of water in gas holders, coal 
mines, open pools, and oil wells. Recently the scope 
of the work has been widened to include sulfide-oxi- 
dizing bacteria and the production of sulfur by bac- 
terial action; natural deposits of sulfur produced in 
this way have been examined. 


The section is also responsible for the maintenance 
of the National Collection of bacteria of industrial 
importance. This duty was taken over in January 
1950, and already a large number of cultures have 
been sent out to meet requests from many countries. 

So far attention has been mainly focused on the 
program work but, as previously stated, the laboratory 
also performs the duty of earrying out work on re- 
quest by other organizations. The main items within 
this category are: the large program on behalf of the 
Division of Atomic Energy, Ministry of Supply, a 
study of the corrosion of boiler tubes on behalf of the 
British Shipbuilding Research Association, the prepa- 
ration and supply of pure hydrocarbons as spectro- 
graphic standards, the study of preparative methods 
for compounds containing tracer elements, and the 
National Collection of Industrial Bacteria. 

In conclusion, some of the past achievements of the 
laboratory may be stated briefly. These include: 

a) The discovery of the anodic oxidation of aluminum 
and alloys as a method of protection; 

b) The development of the C. R. L. rotor test for 
accelerated corrosion in immersed conditions; 

c) The discovery of ion-exchange resins; 

d) Research on the composition of tars obtained by 
the low-temperature carbonization of coal, and utilization 
of various products, notably tar acids; 

e) Research on high-pressure reactions leading to the 
formation of aliphatic aleohols and acids; 

f) The development up to a pilot plant stage of a 
method for the production of food yeast from molasses; 

g) The production from indigenous material of a cheap 
and effective foaming agent for combating petrol fires; 

h) Researches on chemotherapeutically active materials 
of the phenanthridine series which led to the discovery of 
C.R.L. 1553 (dimidium bromide), which has been widely 
used against trypanosome diseases of cattle in Africa. 


Subjects of agricultural interest have been the pro- 
duction of sheep dips containing DDT, and sprays for 
killing potato haulms; a short-term investigation for 
the Board of Trade to provide a means of preventing 
the caking of fertilizers. 

The results of the laboratory’s researches are com- 
municated to British industry and published in the 
usual scientific journals. In some ceses special reports 
are issued through H.M. Stationery Office. Reviews 
of the work of the laboratory for the period ending 
December 31, 1934, for the triennial period ending 
December 31, 1937, and for the years 1938-46 have 
been published. Since 1946, annual reports, entitled 
Chemistry Research, have been issued through H.M. 
Stationery Office for the years 1947, 1948, and 1949. 

Active steps are taken to maintain and improve 
external relations with industry, particularly by ex- 
change of visits and by communications through re- 
search and industrial associations. 


During the period of the Festival of Britain (May—September, 1951), the Department of Scientific 
and Industrial Research is arranging for small parties of scientists and technologists from overseas to 
visit the Chemical Research Laboratory. Accommodation for such parties is limited, and applications 
to join them should be made aa early as possible to the Secretary, Department of Scientific and In- 
dustrial Research, Charles House, 5-11, Regent St., London, 8.W.1. (The envelope should be marked 
“Festival Visits”.) Applicants should state the time during which they expect to be in this country. 


Mareh 9, 1951 


263 


Race and Humanity 


Th. Dobzhansky 
Department of Zoology, Columbia University, New York 


ROBABLY NO OTHER SCIENTIFIC CON- 
CEPT has been so notorious for vagueness and 
ambiguity as that of race. Certainly none has 
been more unceremoniously exploited as a 

cloak for prejudice and malevolence. And this despite 
the fact that anthropologists and biologists have 
studied races in man and in other organisms for more 
than a century and a half. A very heartening break 
in this situation has, however, become apparent within 
the past decade or two. The rapid advances in popula- 
tion genetics have shed new light on race as a bio- 
logical phenomenon and as a stage of the evolutionary 
development of sexually reproducing species. It was, 
then, only a question of time when the study of races 
of man would be revised and revived under the impact 
of modern population genetics. This reformation of 
the raciological thinking in anthropology is now at 
hand. The first and the second of the three books? un- 
der review are the harbingers of a new era. The third 
is a useful anthology of raciological writings covering 
the late eighteenth century up to the modern era. 
Professor Count’s anthology provides a historical 
perspective and a contrasting background against 
which the modern reform will stand out in bold relief. 
From its very inception, the race concept has suffered 
from an inner contradiction (not to speak of its peren- 
nial misuse for political propaganda purposes). Race 
has been a practical and convenient category of classi- 
fication, with the aid of which the diversity of human 
types could be efficiently described and neatly pigeon- 
holed. For this purpose it is useful to set up so-called 
racial “types.” The types are arrived at by estimation, 
or by caleulation, of averages of various traits ob- 
served in the samples of individuals examined. No 
objection could be raised against this procedure if it 
were used solely as a technique of cataloguing. But a 
type once created has an insidious way of dominating 
its maker. It becomes “the race,” a sort of noumenon 
of which the existing individuals are only imperfect 
representatives. Needless to say, such a race concept 
is basically antievolutionist, as well as incompatible 
with Mendelian genetics. And yet the idea of change 
and development has been a part of anthropological 
thinking since the times of Buffon, Kant, and Blumen- 
1 Genetics and the Races of Man. An Introduction to Mod- 
ern Physical Anthropology. W. C. Boyd. Boston, Mass. : Little, 
Brown, 1950. 453 pp. $6.00 ; Races: A Study of the Problems 
of Race Formation in Man. C. 8. Coon, 8. M. Garn, and J. B. 
Birdsell. Springfield, I1l.: Thomas, 1950. 153 pp. $3.00; This 
Is Race. An Anthology Selected from the International Lit- 


erature on the Races of Man. BE. W. Count, Ed. New York: 
Schuman, 1950. 747 pp. $7.50. 
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bach. Darwin entitled his great work The Origin of 
Species; origin of races would have been no striking 
novelty either to anthropologists or to biologists. 

An uneasy compromise was arranged between the 
contradictory concepts of race as an abstract but 
stable type and race the ineluctably changing biolog- 
ical reality. This compromise involved the assumption 
that there existed at some obscure time in the past so- 
called primary races, which were supposedly “pure” 
and conformed to their ideal types. The primary races 
engaged, however, in long-continued miscegenation; 
the miscegenation has not only resulted in numerous 
“mixed” or “secondary” races, but also engulfed and 
largely obliterated the pure primary ones. The latter 
can be discerned at present, in the words of an out- 
standing living anthropologist (Howells), only “by a 
process of personal estimation which is reminiscent of 
divination.” Another trouble with the pure primary 
races is that a pure race makes no sense at all from 
the standpoint of genetics, except in asexually repro- 
ducing organisms. In sexual and cross-fertilizing spe- 
cies such as man, no two individuals are likely to have 
the same genotype; parents and offspring, as well as 
brothers and sisters, are genetically different. Never- 
theless, the compromise has continued down to our 
day, long after it has lost every semblance of justi- 
fication. Professor Count might have saved a not-in- 
considerable number of pages of his anthology by 
deletion of some of the more recent lucubrations con- 
cerning this topic. 

Professor Boyd’s book contains a detailed, in places 
caustic, and altogether devastating critique of the 
abuses of old-fashioned raciology. But Boyd is cer- 
tainly not one of those who need to conceal their in- 
tellectual sterility by being severely cri.ical of the 
work of others. His book is primarily constructive. 
The central idea is that every human being is a mem- 
ber of a biological community within which marriages 
are concluded. Such a community, termed Mendelian 
population or isolate, possesses a gene’ pool, from 
which the genes of the individuals are drawn, and to 
which some of them are returned unless the individual 
dies childless. Mankind, the human species, is the most 
inclusive Mendelian population. It is, however, a very 
complex system of isolates, kept apart by geography 
or by social forces. It happens that these subordinate 
populations often differ in relative frequencies of 
genes for various traits in their gene pools. Such dif- 
ferent populations are races. Boyd defines (p. 207) 
“a human race as a population which differs signifi- 
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cantly from other human populations in regard to the 
frequency of one or more of the genes it possesses. It 
is an arbitrary matter which, and how many, gene loci 
we choose to consider as a significant ‘constellation’.” 

The way to describe races is, then, to study the fre- 
quencies in human populations of variable genes. In 
the present state of human genetics, only a few traits 
are analyzed into clear-cut genic elements. Such traits 
become particularly important in race studies. The best 
known among them are inherited variations in some 
components of the blood—the blood groups. Boyd is 
one of the outstanding authorities on blood group- 
ing, and his synthesis of the available data is a mas- 
terly one. He summarizes his conclusions by proposing 
a division of mankind into the six following races: 
(1) Hypothetic Early European, (2) European or 
Caucasoid, (3) African or Negroid, (4) Asiatic or 
Mongoloid, (5) American Indian, and (6) Australoid. 
Boyd shows further that the information available on 
the genetics of other human traits, scanty though it is, 
supports his classification, which is, of course, quite 
similar to what some classical anthropologists inferred 
from their measurements and observations. 

It may come as a shock, then, that Coon, Garn, and 
Birdsell assume thirty human races, not one of which 
coincides with any of the six proposed by Boyd! Al- 
though these authors have concentrated their attention 
on quite different traits, and have ignored the blood 
group genes particularly, they are aware of the fun- 
damentals of modern genetics (despite some minor 
slips in their book). A dissonance of this kind would 
have been exasperating to old-fashioned taxonomists, 
but the genetic race concept has removed the sting 
from such discrepancies. The human species is com- 
pounded of numerous subordinate Mendelian popula- 
tions, which form an intricate hierarchy, beginning 
with clans, tribes, and various economic and cultural 
isolates, and culminating in “major” races, and finally 
the species. Now, not only the major but also the minor 
populations often differ in gene frequencies. They are 
“races” by definition. Just how many races we recog- 
nize by giving them names is purely a matter of con- 
venience. It is quite natural that some students may 
find their purposes served best by distinguishing only 
the major population groups, whereas others may 
prefer finer subdivisions. In fact, Coon, Garn, and 
Birdsell distinguish among their thirty races six “puta- 
tive stocks”: Negroid, Mongoloid, White, Australoid, 
American Indian, and Polynesian. The similarity be- 
tween their stocks and Boyd’s races is evident. 

Human populations exist by virtue of the repro- 
ductive bonds that give them biological reality. Genetic 
differences between such populations exist regardless 
of whether anthropologists choose to attach racial 
labels to them. What is not arbitrary is the recognition 
that a cerfain group of individuals constitutes a Men- 
delian population, and that this population differs 
from others in the frequencies of certain genes. One 
must, however, be on guard not to invent a “popula- 
tion” by hand-picking a “group” of individuals who 
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do not belong to a common gene pool. For example, 
people with O blood group, or long-headed people, 
or criminals are not Mendelian populations and can- 
not reasonably be called races. Such mistakes were 
not infrequently made in the past. 

Description and genetic characterization of races 
are, however, only the first steps toward their under- 
standing. Racial differentiation is a product of the 
evolutionary development of the human species. What 
forees have brought it about, and what changes are 
likely to be wrought by these forces in the future? 
Amazingly little aitention has been given to the prob- 
lem of mechanism of origin of human races in classical 
anthropology. The genetic theory of evolution recog- 
nizes four principal agencies of change: mutation, 
gene recombination (hybridization), genetic drift, 
and natural selection. Boyd’s book gives perhaps the 
first systematic consideration of the possible roles of 
these agencies in the differentiation of human races. 
His analysis is admirable, but in the end the con- 
clusion is inescapable that far too little is known 
at present about the causal aspects of human evolu- 
tion to permit a clear picture to be drawn. This is a 
task for the future. 

The fact does stand out, however, that selection is 
in all probability the key to understanding of human 
evolution. And yet it has been customary in anthro- 
pology to assume that most of the distinctions between 
human races are adaptively neutral. This assumption 
has even been made a part of some definitions of race. 
The reason for this situation is simply that no at- 
tention has been given, and no experimental work 
undertaken, to test the influence of genetically variable 
human traits on the adaptive value (Darwinian fit- 
ness) of their possessors. It is the considered opinion 
of this reviewer that this is the most urgent problem 
of physical anthropology and of human genetics. 

For those who would attack this problem, the short 
book of Coon, Garn, and Birdsell will be invaluable. 
It contains a collection of hypotheses, inferences, and 
plain conjectures about the possible adaptive values 
of human traits. Such hypotheses and conjectures are 
necessary to stimulate and to guide the experimenter, 
and they are especially valuable when they are inspired 
by the firsthand experience with many and diverse hu- 
man populations which the authors possess. A few ex- 
amples of the hypotheses will suffice here. The body 
build of most arctic peoples, characterized by long 
trunks, short extremities, and low body surface in 
relation to the volume, is viewed as adaptive in cold 
climates. Conversely, the linear, skinny body build, 
with long extremities, found in imhabitants of hot 
deserts, is interpreted as adaptive under conditions 
of dry heat. Darkly pigmented eyes are supposed to 
give higher resolving power under intense illumination 
than do blue eyes. The characteristic Mongoloid facial 
structure may be an example of “climatic engineering” 
which gives the greatest protection in cold and windy 
climates. 

The books of Boyd, and of Coon, Garn, and Bird- 
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sell, show that the stage is now set for important 
developments in our understanding of human evolu- 
tion, and particularly of the mechanisms of race for- 
mation. New and powerful methods of investigation 
ean readily be evolved through cooperation of anthro- 


pologists and population geneticists. Whether our 
generation will or will not see the realization of these 
possibilities will depend on how quickly a majority 
of anthropologists and geneticists perceive the oppor- 
tunities that are within their grasp. 


Technical Papers 


Minerals from Pumiceous Tuff in Japan 


Toshio Sudo 


Geological Institute, Faculty of Science, 
Tokyo University, Tokyo, Japan 


In Japan tuffaceous rocks predominate, especially 
in the young Tertiary beds. These tuffaceous rocks 
commonly alter to clays, especially in the case of 
pumiceous tuff. The writer carried on detailed min- 
eralogical studies on the alteration products, among 
which several clay minerals have been identified. These 
data may offer some contribution to the problems of 
crystallization of natural glass in various geological 
environments and also to the knowledge of the clay 
mineral resources in Japan. 

In the study of the alteration products of the pu- 
miceous tuff mineralogy, optical, chemical, and thermal 
properties, x-ray powder patterns, and, in some cases, 
electron micrographs were taken into account. Al- 
though the original rocks appear essentially homo- 
geneous, several alteration products are found, includ- 
ing minerals of the montmorillonite and glauconite- 
celadonite groups, kaolin, and allophane. 

Montmorillonite alteration. The minerals of the 
montmorillonite group comprise the main mineral 
component of the bentonites and acid clays in the 
northeastern part of Japan, where pumiceous tuff is 
distributed over a wide area. These clays are impor- 
tant as raw materials in certain nonmetallic industries. 
The color of the montmorillonite is commonly white 
or gray. The x-ray powder lines of cristobalite often 
mingle with those of montmorillonite. Rarely, zeolite 
crystals are associated with the clay. The clay from 
Yokote-machi, Akita Prefecture, is notable for its 
strong absorptive properties. 

The green-colored montmorillonite has been found 
in two localities: one is in the clay zones surrounding 
one of the ore bodies of the Hanaoka Mine, Akita 
Prefecture, and the other is an alteration product 
from the inclusions in “Oya-ishi,” a tuffaceous rock 
which is an important building stone in Japan. The 
green-colored clay from the Hanaoka Mine occurs in 
the clay zones enclosing the ore bodies. Sericite im- 
mediately surrounds the ore masses, and montmoril- 
lonite encloses the sericite. The green clay, which 
partly tarnishes to brown color in daylight, has been 
ideniified as montmorillonite containing about 6% fer- 
ric iron, The inclusions in “Oya-ishi” are voleanic rock 


fragments in the tuff. Some of them exhibit flow struc- 
ture. The inclusions may turn brown, black, yellow, 
or white upon exposure, but unweathered specimens 
are normally green. The green-colored part quickly 
tarnishes in daylight, to gray to black (within 1 hr) 
and finally to brown (in a few weeks). The clay form- 
ing the inclusion swells and becomes pasty when wet. 
Under the microscope, the altered part of the inelu- 
sion appears as an aggregate of very fine clay flakes; 
the aggregate shows the vesicular texture of the pu- 
miceous voleanic rock ; the centers of some vesicules are 
filled by limonitic matter. Unweathered green-colored 
inclusions contain about 13.4% ferric iron, part of 
which may be limonite; but it is clearly shown from 
the mineralogical studies that the green mineral is a 
peculiar variety of montmorillonite high in iron. 
Kaolin and allophane alterations. Some pumice beds 
alter to allophane—for example, the “Kanuma Soil,” 
which forms the surface material in much of Tochigi 
Prefecture. Limonite commonly imparts a brown 
eolor to the clay, which is composed mainly of silica, 
alumina, and water, but the ratio of silica to alumina 
is not constant. Some pumiceous rocks alter to hy- 
drated halloysite. The clay near Schichinoe-machi, 
Aomori Prefecture, is one example. Such clays are 
abundant in northeastern Japan, and they are char- 
acteristically associated with carbonaceous material. 
The Schichinoe clay is white and isotropic. Its min- 
eralogical properties approximate those of hydrated 
halloysite, but never agree perfectly with those of 
typical halloysite. Unlike typical hydrated halloysite, 
this clay is very easily dissolved in sulfuric acid; the 
absorptive water content is somewhat larger than that 
of typical hydrated halloysite; the powder lines are 
extremely diffuse; the electron micrograph shows 
mainly irregular and round grains; the differential 
thermal analysis curve suggests that a small amount 
of montmorillonite is contained in the interstratified 
lattice with hydrated halloysite. Apparently the clay 
is composed of hydrated halloysite mixed with small 
amounts of allophane and montmorillonite. 
Alteration to glauconite-celadonite. Some tuffaceous 
rocks are very bright green in color. The green tuff is 
mainly composed of alteration products from pumice. 
The mineralogical properties of the green mineral ap- 
proximate those of the mineral glauconite-celadonite, 
but the alkali content is less; the water content is 
higher, and the refractive indices are lower. The min- 
eral may be a variety of glauconite and celadonite, 


Science, Vol. 113 


| 
2 
| 
‘ 
} 
| 
266 


our 
these 
jority 
ppor- 


struc- 
yellow, 
clmens 
juickly 
1 hr) 
 form- 
mn wet. 
inclu- 
flakes; 
he pu- 
iles are 
colored 
of 
n from 
al is a 
n. 
ce beds 
a2 Soil,” 
Tochigi 
brown 
f silica, 
alumina 
to hy- 
»-machi, 
ays are 
re char- 
naterial. 
[ts min- 
:ydrated 
chose of 
lloysite, 
cid; the 
han that 
ines are 
h shows 
ferential 
amount 
stratified 
the clay 
ith small 


uffaceous 


en tuff is f 


1 pumice. 
neral ap- 
eladonite, 
ontent is 
The min- 
eladonite, 


, Vol. 118 


bearing somewhat the same relation to the latter as 
the hydrous micas bear to muscovite. Thus, in spite of 
the essential homogeneity of the original acidic vol- 
eanic rocks or pumiceous tuffs, the alteration products 
differ because of differences in environment that affect 
the alteration process. Where the rocks do not undergo 
leaching, montmorillonite may be produced. In this 
ease, iron and magnesium are retained in the crystal 
lattice of the clay mineral; when iron is unusually 
abundant, the peculiar green montmorillonite may be 
produced. Leaching conditions, on the other hand, 
yield kaolin or allophane. The leached condition may 
be caused by surface water or the environment accom- 
panying some coally matter. In these cases, the iron 
is not retained in the erystal lattice but is converted 
into limonite. The conditions that favor alteration to 
glauconite-celadonite are obscure, but it is inferred 
that the alteration may take place under sea water. 

One point deserves special notice; that is, in spite 
of the acidic character of the original pumiceous rocks, 
an appreciable amount of iron is included in some of 
the alteration products. It is probable that the iron 
was not present in the original rock but was intro- 
duced or concentrated in the alteration process. It 
should also be noted that, in many cases, the altera- 
tion products do not consist of one type of clay min- 
eral but mixtures of the several minerals. In such 
eases identification of the individual minerals is very 
difficult and can best be accomplished by differential 
thermal analysis. The complex mineralogical proper- 
ties of Schichinoe clay offer an example and, in the 
experimental studies, the differential thermal analysis 
was very helpful. 


The Effect of Magnesium Sulfate on Acid 
Inactivation of Renal and Intestinal 
Alkaline Phosphatase 


Victor M. Emmel 


Department of Anatomy, University of Rochester 
School of Medicine and Dentistry, 
Rochester, New York 


In studying the effects of various enzymatic diges- 
tions on histochemically demonstrable alkaline phos- 
phatase, it became necessary to study independently 
the effect of HCl and MgSO, on alkaline phosphatase 
in histological sections and fresh tissue homogenates 
of kidney and intestine. It has been reported elsewhere 
(1) that renal phosphatase is distinctly more sensitive 
to inactivation by HCl than is intestinal phosphatase. 
The present data demonstrate that in the presence of 
MgSO,, a well-known activator of alkaline phos- 
phatase, the sensitivity of both renal and intestinal 
phosphatase to acid inactivation is increased. 

Paraflin sections of mouse kidney and intestine fixed 
in cold acetone were prepared by the usual methods 
(2). Sites of alkaline phosphatase activity were dem- 
onstrated by the Gomori technique (3). In the manner 
previously described (1), sections were exposed to 
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various concentrations of HCl with and without the 
addition of M/100 MgSO, at 37° C for % hr prior 
to staining for phosphatase. The observations recorded 
in Table 1 indicate that when exposed to HCl alone 


TABLE 1 


Errect or MGSO, on Acip INACTIVATION or HistTo- 
CHEMICALLY DEMONSTRABLE ALKALINE PHOs- 
PHATASE IN MoUSE KIDNEY AND INTESTINE 


Treatment HCl only HCl + 4/100 MgSO, 
pH Kidney Intestine Kidney Intestine 
H,O +4+++ ++4++ 
5.0 +++ H+ +++ 
4.5 ++4++ +++ +++ 
4.0 +4+4++ +++ + +4+4++ 
3.5 +++ 0 ++ 
3.0 +H+ +++ 0 + 
2.5 0 44+ 0 0 
2.0 0 + 0 0 
1.8 0 0 0 0 


Figures on left indicate pH at which sections were treated 
with HCl or with HCl plus MgSO, at 37° C for % hr prior 
to staining for phosphatase. Amount of activity surviving 
treatment is recorded as the degree of blackening of the 
sections. 


renal phosphatase is inactivated between pH 3.0 and 
2.5, and intestinal phosphatase inactivated at about 
pH 2.0. When M/100 MgSO, is added to the HCI, the 
ranges over which inactivation of renal and intestinal 
phosphatases occurs are shifted to about pH 4 and 
pH 3, respectively. 

In comparable quantitative experiments fresh tissue 
homogenates (4) were treated with HCl or with HCl 
plus MgSO,, followed by determination of residual 
phosphatase activity (5). Fig. 1 illustrates the results 
obtained with mouse intestine. Comparison of curves 
I and II shows the activating effect of M/100 MgSO, 
on alkaline phosphatase. The gradual merging of these 
two curves suggests that the enzyme that has survived 
treatment with HCl may be less subject to activation 


I 
100, 


\ \ 
pH 

5 a 3 2 
Fig. 1. Effect of MgSO, on inactivation of intestinal alka- 
line phosphatase by HCL Abscissa indicates pH at which 
fresh tissue homogenates were treated at 37° C for % hr 
prior to phosphatase determinations. Phosphatase units are 
arbitrary. Curve I, homogenate treated with HCl only, no 
MgSO, in substrate; curve II, homogenate treated with HC! 
only, M/100 MgSO, in substrate; curve III, homogenate 


treated with HC] plus 4/100 MgSO,, M/100 MgSO, in sub- 
strate. 
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by magnesium. In control experiments it was found 
that serial dilution of the homogenate, thereby reduc- 
ing its phosphatase activity, did not in itself signifi- 
cantly alter the activating effect of magnesium. Com- 
parison of curves II and III demonstrates the dis- 
tinetly increased sensitivity of intestinal phosphatase 
to acid inactivation in the presence of magnesium. 
With kidney homogenates magnesium similarly caused 
increased sensitivity to inactivation by HCl. 

Further observations will be necessary to provide a 
basis for explaining the manner whereby magnesium 
increases the sensitivity of alkaline phosphatase to 
inactivation by HCl. It is pertinent to note, however, 
that Bodansky (4) has found that the activating ef- 
fects of magnesium and cobalt on purified prepara- 
tions of rat bone and intestinal phosphatase were 
markedly altered in the presence of certain amino 
acids. It is possible that in the present experiments 
the magnesium-phosphatase complex was more labile 
and hence more subject to acid denaturation than the 
noncomplexed form of the enzyme. 
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Growth Effects on Chick Fibroblast Cultures 
of Fractions of Adult and Embryonic 
Tissue Extracts Following Differ- 

ential Centrifugation* 


R. S. Hoffman, J. A. Dingwall, 
and W. DeW. Andrus 


Department of Surgery, New York Hospital and 
Cornell University Medical College, New York City 


In a previous paper from this laboratory (1) some 
of the physicochemical properties of the growth-pro- 
moting substances contained in a Tyrode’s extract of 
adult sheep heart have been described. In the present 
communication, attempts to determine roughly the 
distribution of the active factors between the macro- 
and micromolecular fractions of the crude extract, as 
well as that obtained from chick embryos, are re- 
ported. Tennant, Liebow, and Stern (2) have pre- 
viously described high-speed differential centrifugation 
of embryonic extract. 

Preparation of extract of adult sheep heart: Sterile 
adult sheep hearts denuded of pericardium and epi- 
cardial fat were cut up and minced in a blender with 
6 times their volume of Tyrode’s solution. This mix- 
ture was kept in the refrigerator for 24 hr and then 
centrifuged at 2,500 rpm for 20 min. The decanted 
supernatant extract could be stored in the refrigerator 
for several months without losing its activity. 

The method of preparation of chick embryonic ex- 


1This work was supported by a grant furnished by the 
American Cancer Society. 


TABLE 1 


SUMMARY SHOWING COMPARISON OF GROWTH EFFECT 
OF ULTRACENTRIFUGED FRACTIONS OF ADULT AND 
EMBRYONIC EXTRACTS WITH WHOLE ExTRACTS 
AND TyRODE’sS SOLUTION CONTROLS 


Average 
No. size of 
odiiienes Fluid phase added cultures 
at 7 days 
(mm*) 
10 Adult sheep heart extract, 68.5 
supernatant 
10 Adult sheep heart extract, 56.5 
total 
15 Adult sheep heart extract, 22.0 
residue 
5 Tyrode’s solution 12.0 
10 Embryonic chick heart extract, 33.5 
supernatant 
10 Embryonic chick heart extract, 31.0 
total 
15 Embryonic chick heart extract, 17.0 
residue 
5 Tyrode’s solution 12.0 


tract was as follows, being similar to that described 
by Claude (3). Eight-day-old chick embryos were col- 
lected under sterile conditions and after washing with 
Tyrode’s solution and freeing of all extraneous mate- 
rial were finely ground with sterile sand and extracted 
with 6 volumes of Tyrode’s solution. The resulting 
mixture was allowed to stand overnight and then cen- 
trifuged for 20 min at 2,500 rpm. The decanted super- 
natant fluid was used for the experiments. 

The extracts of adult and embryonic tissues were 
each centrifuged in sterile lusteroid tubes in the con- 
centration rotor of an air-driven high-speed centrifuge 
for periods of 1-3 hr at 30,000 rpm. The resulting 
closely packed pellets, representing the macromolecu- 
lar fractions in each case, were resuspended in 
Tyrode’s solution in amounts corresponding to the 
original volume of extract, and the growth-promoting 
activity of both the redissolved macromolecular and 
the supernatant fractions was tested on chick fibro- 
blast cultures growing in vitro, by the following tech- 
nique. 

Third passage hanging-drop fibroblast cultures from 
7-day-old embryonic chick hearts were divided into 
halves. Each sister half was placed in a Carrel flask 
(3.5) containing 0.5 ml chicken plasma, 1 ml Tyrode’s 
solution, and 1 drop of chick embryonic extract in 
order to facilitate formation of a coagulum. The cul- 
tures were allowed to grow in this medium for 48 hr, 
and the increase of surface area during this period 
was estim:.ied according to the method of Ebeling (5). 
The 2 fractions of the heart extract were then added 
to the flasks so that their effects were compared on 
sister halves of the same cultures, or the activity of 
each fraction was evaluated by comparison with sister 
halves of cultures containing only Tyrode’s solution 
in the supernatant phase. Table 1 depicts the results 
of a series of such experiments. 

A survey of the table indicates that the supernatant 
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fraction of both embryonic and adult tissue extracts is 
at least as active as the total before ultracentrifuga- 
tion. After 6 days the average size of the fibroblast 
cultures to which the supernatant obtained by ultra- 
centrifugation of adult sheep heart extract had been 
added was 68.5 mm?, whereas that of the sister halves 
treated with total sheep heart extract was 56.5 mm?. 
The average size of the cultures which received the 
macromolecular residue redissolved in Tyrode’s solu- 
tion was considerably less, measuring only 22 mm?, 
though it was higher than the average (11 mm?) of 
the controls to which Tyrode’s solution alone was 
added. 

The results obtained with embryonic chick extract 
were similar, although its stimulating action was of a 
lower order. The average area of cultures treated with 
chick embryonic extract was 31 mm’, whereas that of 
the sister halves treated with ultracentrifuged em- 
bryonic chick heart supernatant fraction was 33.5 
mm?*, Cultures treated with ultracentrifuged embryonic 
chick extract residue averaged 17 mm? in area. 

Like ourselves, Tennant, Liebow, and Stern (2) also 
found some growth-promoting activity present in the 
macromolecular fraction of embryonic extract or resi- 
due, but these authors make no mention of the activity 
of the supernatant fraction. Although the slight de- 
gree of stimulation obtained with the macromolecular 
fraction might be due to the presence of additional 
nutrient material (4), our experiments show that the 
principal growth-promoting properties are retained in 
the supernatant fraction of the ultracentrifuged ex- 
tracts. 
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The Influence of Ascorbic Acid Pretreatment 
on the Leukocyte Response of Rats 
Exposed to Sudden Stress 


Habeeb Bacchus and Charles A. Toompas 


Physiology Department, The George Washington 
University School of Medicine, Washington, D. C. 


It has been observed that ascorbic acid prevents the 
adrenal hypertrophy typical of animals exposed to 
cold environments, and enhances the survival of ani- 
mals exposed to this stress (1). It was concluded that 
the vitamin plays a compensatory role not unlike that 
of some adrenal cortical hormones. Those findings sup- 
port the concept of an intimate involvement of ascorbic 
acid in the functional activity of the adrenal cortex 
(2) and in the utilization of adrenal cortical hormones 
(3-6). 

We decided to investigate the nature of this action 
of ascorbic acid, using the leukocyte picture and 
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adrenal histochemistry as criteria of adrenal cortex 
activity. Sixteen Wistar female rats (mean body wt, 
175 g) were divided’ into 2 groups: Group I animals 
were “pretreated” with 150 mg sodium ascorbate 
(Vitamin C Injectable, “Roche”) per rat in 2 intra- 
peritoneal injections; Group II rats received “pre- 
treatment” with saline solution. Total and differential 
leukocyte counts by Randolph’s method (7) were made 
of tail blood of 6 animals in each group. All animals 
received single subcutaneous injections of epinephrine 
(0.03 mg/100 g body wt) about 6 hr after pretreat- 
ment. Blood counts were taken in the following in- 
stances: (a) just prior to pretreatment, (b) 3 hr after 
the completion of pretreatment, (c) 3 hr after the 
injection of epinephrine, and (d) 24 hr after the 
epinephrine injection. The remaining 2 animals of 
each group were killed 1 hr after epinephrine treat- 
ment. The adrenals of these animals were treated for 
the detection of steroids and of ascorbic acid after the 
methods described previously (8). 

The pertinent data on the leukocytes are presented 
in Fig. 1. It is observed that neither pretreatment had 
any effect on the leukocyte picture. Both groups of 
animals show lymphopenia (P < 0.01) and polymor- 
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phonuclear leukocytosis (P < 0.01) 3 hr after the in- 
jection of epinephrine. A significant eosinopenia fol- 
lows the injection of epinephrine in the saline-pre- 
treated group (P < 0.01), but there is a significant 
eosinophilia in the vitamin-pretreated group after the 
injection (P < 0.05). All cellular elements, except the 
eosinophils of Group II, are back to normal by 24 hr 
after the epinephrine treatment. A slight eosinophilia 
still persists in the vitamin treated group. 

Histological examination indicated that epinephrine 
stimulated the adrenals of the saline-treated (Group 
I) animals. Steroid depletion and sinusoidal depletion 
of ascorbic acid from the inner zones of the cortex 
are indicative of the alarm reaction (9). The adrenals 
of Group II animals were completely normal in ap- 
pearance except for their increased content of ascorbic 
acid. 

The eosinophil and histological tests indicate that 
ascorbic acid pretreatment prevented signs of the 
alarm reaction in animals under the stress of epi- 
nephrine. It is noteworthy that the lymphocyte pic- 
ture indicates stimulation of the adrenal cortex in both 
groups of animals. This is not substantiated by the 
histological tests. We have concluded that, in this 
experiment, the eosinophil test of adrenal activity 
proved to be more accurate than the lymphocyte test. 
This conclusion is supported by the observation that 
the lymphocyte response is not under complete regu- 
latory control of the adrenal cortex; Dury (10) ob- 
served that the lymphopenia of stress does not occur 
in the splenectomized animal; in the same paper he 
stated that “the eosinophil therefore seemed most 
unequivocally, of the leukocytes stadied, responsive to 
adrenal cortical activity alone.” 

Although the action of ascorbic acid observed in this 
experiment is very similar in some respects to that of 
some adrenal cortical hormones, there are certain 
points of dissimilarity that should be considered. 
Dugal and Therien observed that the vitamin pre- 
vented the hypertrophy of stress but did not cause 
atrophy of the adrenal; we have observed that pre- 
treatment with the vitamin did not lead to changes 
eaused by adrenal cortical hormones, e.g., lympho- 
penia, eosinopenia, and polymorphonuclear leukocy- 
tosis. In this latter respect the vitamin closely imi- 
tates the action of DCA, but it is not known whether 
this similarity is complete. It is expected that the DCA 
pretreated animal submitted to stress will not show the 
lymphopenia which we have observed in the ascorbic 
acid treated animals. It seems reasonable, therefore, 
in view of the findings of this experiment to assume 
a close relationship between the eosinophils and the 
amount of ascorbic in the organism. Whether this rela- 
tionship involves transportation of the vitamin or 
some mass action process is not known. The problem 
is under further study in our laboratory. 
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The Biological Performance of Osmotic 
Work. A Redox Pump 


E. J. Conway 


Department of Biochemistry and Pharmacology, 
University College, Dublin, Ireland 


There is now much evidence for the view that when 
yeast in short-period fermentation produces a high 
degree of acidity the H* ions derive from a change 
such as 

CtH, + 2M™* = Ct + + 
and the same would appear to hold for the gastric 
parietal cell, as suggested by Conway and Brady (1) 
and followed by similar views advanced by Crane 
and Davies (2), by Patterson and Stettin (3), and by 
Rehm (4). 

For yeast it also appears that the immediate proc- 
ess leading to the H* ion formation takes place in 
an outer region which has been identified as the cell 
wall, 

The process oceurs cyclically, which means that 
when the metal catalyst is again oxidized it has either 
to pass electrons through the inner membrane into 
the cell or else to pass there physically or to rotate 
in the membrane; and similarly with the cyclical re- 
duction of Ct. The present communication is not 
concerned with the exact redox process that may 
occur, the main object being to indicate a relation 
between electrical and osmotic energy under such 
conditions, and the manner in which the relation might 
be used more generally than in the process of se- 
ereting H* ions. 

Relation between electrical and total energy change 
when a redox system of type CtH, <5 Ct transfers 
hydrogen atoms to a metal system which retains only 
the electrons. It will be assumed that the two systems 
are in solution in different half cells, with liquid 
junction: 

Pt | CtH,, Ct, HCl|| M+, M, HCl| Pt, 


and that in each half cell of one-liter capacity there 
is the same HCl concentration. The platinum electrodes 
are joined to a source of emf which can be varied 
so as to allow no current to pass, or to pass very 
slowly and reversibly. 

The electrode reactions are 


A) CtH, = Ct + 2H* + 2e (1) 
B) 2M++2e=2M. (2) 


‘The electrical work done, when a relatively very small 
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Fic, 1. The diagram indicates 3 oxidation-reduction cycles of the metal containing catalyst systems, Me, M», and Me. 
Ma is the carrier system for the cation B+ (the oxidized form Ma being reduced by a catalyst, CtH,, of flavoprotein type, and 
binds the cation B+. The catalyst system Mp» oxidizes the reduced Ma and liberates B+. The Mo» cycle is completed in the mem- 
brane or outer cell region, transferring its electrons to the system Mec, which transfers them finally to the oxygen system 
within the cell. The anion A- is carried out by the pd established by the active carriage of B+. The diagram is one of many 


that could be used to illustrate the working of the redox pump, with active carriage of anions or cations, with and without 


H+ ion change. 


amount of electrons (5n), in relation to a large amount 
of reactants, pass from Chamber A to B, may be 
written : 

8nF (Ey, - 
At the same time 45n equivalents of H* ion is liberated 
into the half cell A, and there is an increase of 
dny;-, in the chemical potential of the H* ions. 

The total free energy of the H atoms in the system 
CtH, = Ct. An H atom in the system may be con- 
sidered as made up of an electron and an H* ion, 
both at certain energy levels. The reference standard 
for the electron energy may be chosen as the standard 
hydrogen electrode and a solution containing H+ ion 
at unit activity for the H+ ion reference. The total 
energy of §n atoms of hydrogen may then be written: 


§n(St-FE,, + 


where ay, is the activity of the H* ions in the solution 
and St is a constant representing the sum of the two 
energy standards. 

If §n electrons are now considered to pass through 
the cell with the half cells at any potentials E,, and 
Ey, and H* ion activity of ay-,, the total energy of 
the H atom previously in the CtH, = Ct system ap- 
pears as 


6n{St FE,, + F(E,, — Ex.) + RTInags}. 


Since Ey, may be regarded as a constant figure, 
unaffected by the H* ion level, nothing being varied in 
the systems but the H* ion concentration or activity, 
then the expression 


F(E,, — E,,) + RTImag:, = a constant. (3) 
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It appears therefore that, for the passage of unit 
quantity of electrons through such a cell, when the H* 
ion concentration is increased the electrical work falls 
and the chemical potential of the H* ions is increased 
in equivalent amount, to reach a maximum when the 
potentials of the half cells approach each other. 

Application to the H+ ion excretion by yeast or 
parietal cells of the gastric mucosa. In this it is 
supposed that a system CtH,<2Ct exists in the 
membrane and is capable of acting alternately in 
the outer and inner regions, with a metal receiving 
system similarly placed. A steady state is considered 
in which the electrons are carried through the outer 
region, from which they travel to the inner part 
of the cell and to a final acceptor. The terminal stage 
of electron transference is associated with an uptake 
of H ions from the cell, hydrogen atoms being thus 
transferred to the acceptor. In the outer region the 
H* ions formed in the passage to the metal system 
(which transfers only electrons) accumulate with an 
equivalent amount of anions removed from within 
the cell by the pd established, or by active carriage. 

In a steady state, if the passage of the electrons 
from the lower redox system to the higher were to 
occur wholly through th: ventral region, on the one 
hand, or through the outer region on the other, the 
electrons beginning and ending in the same redox 
systems, then 

F(Ey-Eou) + = + RTInays, (4) 

where € is the electrical work done on passing through 
the outer region. 

Hence, it follows that 
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F(Ey — = BT (5) 
When the value of ¢ approaches zero the maximum 
concentration of H+ ions is reached in the outer re- 
gion. In other words, as the H* ion concentration 
rises therein, the potential of the system CtH, <; Ct 
also rises, the electrical energy of the reaction of the 
two systems falls toward zero, and the chemical poten- 
tial of the H* ions reaches a maximum. A kind of see- 
saw effect is thus produced between the electrical en- 
ergy and the osmotic. 

In this we obtain an intimate picture of a transfer 
of energy by the cell, and the manner in which it can 
achieve a high concentration level for the cell con- 
stituent, which in this case is the H* ion. 

In the parietal secretion not only are H+ ions se- 
ereted but also Cl- ions. The enery required is rela- 
tively very small and may be assumed to derive from 
the same energy source. 

Wider applications. It is in the extension of this 
idea of the redox pump, here treated in an exploratory 
way, that a wider insight into certain secretory proc- 
esses would appear possible. Thus, instead of hydro- 
gen ions and hydrogen atoms, we may consider as 
a possibility the excretion of an inorganic cation, 
such as sodium ion, and that this is actively excreted 
from a cell where it is in low concentration into a 
medium in which it is in much higher concentration, 
the cation excretion being accomplished by Cl- ions. 

It will be supposed, but only for illustration, that 
this active excretion is being effected by a series of 
metal systems in the following way. The metals in- 
volved with their total protein complexes will be 
referred to as Ma, Mb and Me (as in Fig. 1). 

When Ma is reduced it may be assumed to expose 
a free or extra negative charge, and upon this Na* is 
specifically adsorbed. The transit of the electrons may 
first be considered to occur within the cell from the Mb 
metal catalyst, on which there is no specific Na ad- 
sorption, finally to Mc, also within the cell and not 
in the wall or membrane; alternatively, the second 
metal catalyst may be assumed to exist in an outer 
region (cell wall), with the electrons passing through 
this system to reach the same destination as before; 
one may write 
F (Ep Eg) + F( Eo Ep) + = 

§+F(E,- Ep») + Unatos (6) 
and thus 


Eq) -&=2RTIn(Na),/Na)i, (7) 
and a similar result follows as treated above for Ht 
ion secretion, namely, the maximum value of 
(Na*),/(Na*), is F(E,-E,). But here, instead 
of the relative concentration of Cl- ions being negligi- 
ble compared with the Na* ions, it may be assumed 
that it is of the same order and if, for example, they 
are equal in concentration then equation (7) becomes 

F(E, Eq) - = 2RTIn(Na*)./Na*) i, (8) 
or, when &§ approaches zero, then 

F(E, Ey) = 2RTIn(Na*) ,/Na*); 
If a computation be made of the value of (E,-E,) 
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a difference of only 0.12 V is required for a 10 times 
concentrating effect. Such activity, however, would 
be counteracted by the entrance of NaCl from without, 
and the actual internal concentration of Na* would 
come to depend on the balance of entrance and of 
active excretion. 

In this cycle of events there occurs no change in 
H+ ions in the regions diseussed. 

The fractional passage of the electrons through 
metal catalyst systems other than through (Ma-- Na‘) 
will lessen the efficiency of the process, which may 
thus have values ranging from the theoretical maxi- 
mum to zero. 

In the above treatment it is necessary only to sup- 
pose that the ion adsorbed on the catalyst is no longer 
osmotically active. Also, though specificity of ad- 
sorption has heen assumed in presentation, actually 
this need be but little marked. 

The system could be applied in turn to an arrange- 
ment whereby the ion is bound to the complex by the 
sharing of an electron, but since such an electron may 
be presumed to have an energy level of the same 
order as the sodium atom the process of transfer 
would pass over a very considerable energy barrier. 

In the active absorption of K* ions into yeast during 
short-period fermentation, the specificity of the ab- 
sorption is about 20 times that of Na+ ions at a pH 
near 2.0, but only about 4-5 times at a pH of about 
5-6. That sodium ions can be actively transferred in 
a more or less specific manner has been shown by 
Krogh (5), and Ussing (6), for the frog skin; 
and the above mechanism may be applicable to this 
transfer in yeast. 

Active transport of anions. Lundegardh (7) has 
presented much evidence for the conclusion that 
anions are actively absorbed across root hairs by a 
redox mechanism, similar to that considered above, 
for active cation transport, and such views have 
been furthered by the experiments of Robertson and 
Wilkins (8). Apparently little specificity is associated 
with such anion transport in contrast to the high de- 
gree of specificity for active absorption in yeast. 

Preceding such redox views were those of Lund 
and Kenyon (9) explaining the currents drawn from 


‘the surface of plant root and those of Stichler and 


Flexner (10) for the movement of basic and acid 
dyes in the choroid plexus secreting cerebrospinal 
fluid. 

In such hypotheses the movement of free electrons 
is required, and this, as many have pointed out, 
introduces a serious difficulty when dealing with non- 
metallic conductors, though the movement is possible 
over molecular distances. 

In Lundegardh’s view, as in the mechanism de- 
scribed above, free electron passage is not required, 
and the catalysts may operate on each side of a mem- 
brane by rotation therein. 

Interpreting the energetic association of electron 
energy with osmotic work in the manner described 
above for cations, a similar mechanism could be 
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readily outlined, and will be described elsewhere. 

The efficiency of the redox pump. Franck and 
Mayer (11) in their theoretical development of the 
“osmotic diffusion pump” found that under the most 
favorable conditions there would be about a 30% 
efficiency, and a concentrating power of about 1.3 
times, higher concentration ratios being possible with 
a layered series. 

For the active secretion of H ions by the redox 
pump it will be seen from the above treatment that 
the immediate efficiency can approach 100%. Insofar 
as the electrons must be carried to some final acceptor, 
free energy may be lost in this process, and the over- 
all efficiency much reduced. At the same time, the 
energy change involved in the further passage of the 
electrons could be negligible or utilized in another 
but quite different system. 

Apart from its possible very high efficiency, the 
most attractive feature of the “redox pump” is the 
fact that the active carrier and the energy source 
are one and the same system. 
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Effect of Aureomycin on the Respiration 
of Normal Rat Liver Homogenates 


J. C. Van Meter and J. J. Oleson 


Lederle Laboratories Division, 
American Cyanamid Company, 
Pearl River, New York 


Recently Loomis (1) published a note to the effect 
that aureomycin specifically depresses phosphorylation 
without inhibiting respiration of normal mitochondria. 
Concurrently a study of the effect of aureomycin on 
enzyme systems of whole rat liver homogenates was 
in progress in this laboratory. In the course of this 
study it was found that the addition or omission of 
certain components in the basal medium of the system 
profoundly influenced the oxygen consumption in the 
presence of aureomycin. The basal medium used was 
essentially that of Pardee and Potter (2), with minor 


The most marked effect was caused by the omission 
of citrate from the medium (Fig. 1). Without citrate 
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Fic, 1. Inhibition of respiration of rat liver homogenates 
by aureomycin. 
in the presence of aureomyein, respiration is virtually 
brought to a halt within the first 10 min of the ineu- 
bation. By contrast in the presence of citrate, the rate 
of oxygen consumption does not start to decline until 
after 30 or more min of incubation. An additional 30 
min must elapse before the oxygen uptake approaches 
the level of the citrate-free aureomycin preparation. 

This suggests that a possible mode of action of 
aureomycin may be through blocking some part of the 
Krebs cycle. Studies to determine the probable sites 
of action are in progress in this laboratory. 
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A Synthesis of 2-Desoxy-D-Ribose* 


Kiyohiko Ohta and Katashi Makino 


Department of Biochemistry, College of Medicine, 
University of Kumamoto, Kumamoto, Japan 


Recently we synthesized the 2-desoxy-p-ribose by 
the following route: Glucose — calcium gluconate > 
D-arabinose — D-acetobromoarabinose — p-diacetyla- 
rabinal — D-arabinal 2-desoxy-p-ribose. 

2-Desoxy-D-ribose.—D-arabinal was prepared ac- 
cording to Karrer and Becker (1), mp 81°. 

° 
= =+196° (in water). 


1.1 g of crystalline p-arabinal was dissolved in 18.3 
ml of ice-eold 1.0 N sulfuric acid, and the solution was 
allowed to stand at 0°. It gradually became faintly 
yellow, and after 2% hr a faint turbidity occurred, 
accompanied by a flocculent precipitate. At this time 
the solution was soon neutralized with barium hy- 
droxide and finally with barium carbonate. After re- 
moving the precipitate and barium carbonate, the 
clear and less colored filtrate was concentrated to a 
thick syrup under reduced pressure without heating. 


1 Aided by a grant from the Scientific Research Fund of 
the Department of Education. 
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Then we took up the syrup with absolute alcohol and 
treated it with about twice its*volume of dry ether. 
The resulting precipitate was filtered and the filtrate 
was evaporated in a vacuum desiccator over phos- 
phorus pentoxide and calcium chloride. 

From the thick syrup after several days the 2- 
desoxy-D-ribose was obtained in crystalline form. This 
was washed with a small amount of cold n-propyl 
alcohol, mp 80°. The yield of the sugar was a little 
more than 0.3 g. The sugar gave a strongly positive 
Dische and Kiliani test. Its specific rotation was as 
follows: . 

° 
[a]3?° = =~ 56.5° (in water). 

Benzylphenylhydrazone.—0.3 g of 2-desoxy-D-ribose 
was dissolved in 1.5 ml of n-propyl alcohol, and 0.39 
g of freshly distilled benzylphenylhydrazine was then 
added. After 3 hr in a desiccator over calcium chloride, 
the mixture had changed to a crystalline mass. It was 
washed with ether and recrystallized from n-propyl 
aleohol. Yield, 0.4 g. The substance melted at 129° 
(uncorrected). 

CisH,,0,N, (314.2) Cale, N 8.92; found, N 8.94. 

Its specific rotation was 

_ — 0.33° x 100 
=-16.5° (in pyridine). 
Reference 
1. KARRER, P., et al. Helv. Chim. Acta, 18, 1435 (1935). 


The Effect of Sensitization and X-Radiation 
on the Metabolism of I'** 
Labeled Proteins? 


F, J. Dixon, S. C. Bukantz, and G. J. Dammin? 


Departments of Pathology and Medicine, 
Washington University School of Medicine, 
St. Louis, Missouri 


Various methods of tracing antigens in animal tis- 
sues have been employed since Metchnikoff’s first titra- 
tions (1897) of tetanus toxin localized in mouse tissues 
(1). Among other nonradioactive agents that have 
been used as tracers are arsenic-proteins (2), iodi- 
nated serum (3), colored antigenic proteins prepared 
by azo conjugation (4-7), and fluorescent antibodies 
prepared by isocyanate conjugation (8). Since the 
introduction of radioactive isotopes into medical re- 
search, several such compounds have been so em- 
ployed. Tobacco mosaic virus tagged with P®* has been 
traced in mice (9), I?*!-tagged antibody has been 
traced in rats and mice (10), and I***-tagged proteins 
have been traced in guinea pigs (11). The radioactive 
isotopes lend themselves extremely well to quantitative 
work and to studies of tissue localization by radio- 
autography. 

1 This work was supported by grants from the Atomic En- 
ergy Commission and from the U. 8S. Public Health Service. 


*Tbe authors wish to acknowledge the capable technical 
assistance of Mary C. Johnson and Maria P. Deichmiller. 
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METABOLISM OF I'-LABELLED PROTEINS 


BLOOD LEVELS 


HOMOLOGOUS GLOBULIN 
CONTROL 
‘MMUNE 
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Fig. 1. Elimination curves for I*BGG in normal control 


and immune rabbits and homologous globulin (I*RGG) in. 


normal control rabbits. 


In particular the I*** label is desirable because : 


1, It can be attached to proteins in traceable amounts 
without measurably altering their immunologic specificity. 

2. Available evidence indicates that the I** protein bond 
is a stable chemical link which in vitro resists wide 
changes in temperature and pH, salt exchange dialysis, 
prolonged storage and enzymatic action (11, 12). In vivo 
it appears that the iodine remains attached to the protein 
as long as the latter is immunologically detectable. 

3. Prompt excretion of the I* label liberated by anti- 
gen metabolism can be accomplished by iodine prefeeding 
to saturate the iodine-utilizing tissues. 

4. The I* liberated by protein metabolism is not ap- 
preciably incorporated either by synthesis or interchange 
into the rabbit’s own proteins as determined by activity 
measurements of plasma protein fractions after adminis- 
tration of I* labeled homologous globulin. Furthermore, 
I* injected as inorganic iodide into iodine-prefed animals 
is rapidly excreted unchanged in the form of iodide. In 
contrast, the injection of I* attached as a protein label 
is followed by the excretion of nonprotein organic com- 
binations of I*, probably diiodotyrosine and perhaps other 
amino acid forms, as well as iodide, suggesting actual 
protein degradation prior to liberation of the iodine label. 
This difference in excretion forms was determined by 
paper partition autoradiograms (13). 


Labeled proteins were injected intravenously into 
2-kg rabbits as follows: Labeled homologous globulin 
(I* RGG) to normal rabbits; labeled bovine y globu- 
lin (I* BGG) to normal rabbits in amounts of 500, 
75, or 1 mg; 75 mg I* BGG to rabbits immunized 
20 days earlier by an intramuscular injection of 325 
mg bovine y globulin adsorbed on aluminum hyroxide; 
75 mg I* BGG to rabbits, 48 hr following their ex- 
posure to 500—600r of 200 kv whole-body x-ray; 10 mg 
I* BGG to normal mice; and 90 mg I* BGG coupled 
with diazotized p-aminobenzoic acid (P-AP*) to 
normal rabbits. 

All tracer studies were done by 6-counts of dried 

hereinafter refers to 
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METABOLISM OF I*'-LABELLED PROTEINS 


BLOOD LEVELS 


HOMOLOGOUS GLOBULIN 
I°866+ X-RADIATION ——— 
I°BGGSOUZO-PABA 


Fic. 2. Elimination curves for homologous globulin 
(I*RGG) and P-AP* (I*BGG-diazo-PABA) in normal con- 
trol rabbits and I*BGG in x-radiated rabbits. 
blood or plasma, homogenized tissue, urine, and pro- 
tein-free supernates of blood and urine, with correc- 
tions for self-absorption of samples when necessary. 
Quantitative microprecipitin (14, 15) determinations 
of immunologically active protein in the blood agreed 
with protein-bound radioactivity. Tissue antigen con- 
centrations were calculated by determining tissue 
hemoglobin and then subtracting from whole tissue 
activity that activity due to contained blood. 

Blood levels. The rate of disappearance of labeled 
protein from the blood proved to be relatively con- 
stant and characteristic for each experimental group. 
The disappearance rate of I*RGG provides a base 
line for comparison with the other rates (Fig. 1). 
There is a rapid fall in blood activity during the first 
24 hr after injection, at the end of which time ap- 
proximately 20% of the original injection remains in 
the blood. This rapid drop within the first day is 
probably in part caused by mixing of the labeled pro- 
tein with the extravascular, extracellular proteins, or 
“lymph proteins” (16). Equilibrium of labeled globu- 
lin in serum and lymph protein is apparently estab- 
lished by 24 hr. After this “dilution phase” there is a 
gradual straight line loss of labeled globulin from the 
circulation, which we have termed the “nonimmune 
elimination phase.” 

The blood disappearance curve for all doses of 
I* BGG (1-500 mg) in normal rabbits during the 
first 4 days closely resembles the curve with I* RGG. 
After 4 days, however, and just preceding the ap- 
pearance of circulating antibody, the rate of antigen 
elimination from the blood becomes more rapid and 
continues so until the ninth day, when less than 0.1% 
of original injected protein can be found in the entire 
blood volume. This rapid third phase we have termed 
the “immune phase.” 

Immunized rabbits eliminate I* BGG from the blood 
much more rapidly than controls. There is apparently 
a simultaneous action of dilution and immune elimina- 
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tion during the first 24 hr, followed by immune elimi- 
nation exactly paralleling that found in normal rab- 
bits from fourth to ninth days. In immune rabbits, 
circulating antibody was present before injection of 
antigen. Less than 0.1% of the original injected pro- 
tein could be found in the entire blood volume on the 
sixth day. Fig. 1 presents a comparison of disappear- 
ance curves for I* RGG in normal rabbits and I* BGG 
in normal and sensitized rabbits. 

X-radiation apparently interfered with the devel- 
opment of an immune state, as shown in Fig. 2. The 
dilution and nonimmune elimination phases for the 
irradiated group are identical with those of the normal 
group for 4 days. In the irradiation group, however, 
an immune elimination rate fails to develop after 
the fourth day, the elimination rate resembling that 
of I* RGG for several additional days. The rate of 
disappearance gradually increases and approaches the 
immune rate. Circulating antibody was demonstrated 
in only a small proportion of the irradiated animals 
by the fourteenth day after injection. 

P-AP* disappears from the circulation of normal 
rabbits at a rate more rapid than any of those previ- 
ously described. In 2 days less than 0.1% is found 
in the entire blood volume (Fig. 2). 

Urine excretion. Total urine collections were ob- 
tained in standard metabolism cages. The rabbits re- 
ceiving I* BGG excrete, in the urine, a major por- 
tion of the injected activity in the form of radio- 
active iodide and smaller amounts of organic iodine 
combinations. None of the activity in urine is pro- 
tein-bound, and antigen cannot be detected serolog- 
ieally. The rate of appearance of radioactivity in 
the urine reflects the rate of elimination from the 
blood. In the immunized group, 50% of the injected 
activity is found in the urine by the third day, in the 
control group by the fourth day, and the x-radiated 
group by the sixth day. 

Normal mice injected with 10 mg of I*° BGG excrete 
70% of the injected dose of activity in the form of 
nonprotein-bound I* within 3 days. 

I* excretion by rabbits given P-AP®* is slower than 
after I* BGG injection. This slower excretion we 
found related to tissue retention of the P-AP*. 

Tissues. When I* BGG is used as the antigen, there 
is no selective uptake or retention by any particular 
organ or tissue. The tissues vary somewhat in antigen 
content, but the levels of antigen concentration never 
exceed that of blood except in rabbits dying in ana- 
phylaxis. The antigen content of blood and tissues 
diminishes at an almost equal rate, suggesting that 
the tissue content is dependent on the blood level. 
Estimated total carcass antigen values for normal rab- 
bits on the ninth day and immunized rabbits on the 
sixth day are in the range of 0.3-0.5% of the original 
injection. Lung, liver, and heart yield slightly higher 
antigen levels than other organs. There is ‘no apparent 
uptake or retention of antigen by mesenteric lymph 
nodes, spleen, or appendix. 

In fatal anaphylaxis there is rapid loss of activity 
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from the blood and rapid accumulation in the lungs, 
occasionally to more than 8 times the concentration 
noted in the blood. Tissue autoradiographs reveal that 
the major portion of the antigen is concentrated in 
homogeneous, eosinophilic, intravascular masses. There 
is a similarly rapid but less marked accumulation in 
the liver, never exceeding 1.5 times the concentration 
in the blood. 

P-AP* is rapidly lost from the circulation, 0.1% of 
injected protein remaining after 48 hr. In spite of 
this precipitous drop, the tissues studied (liver, spleen, 
lung, heart, kidney, appendix, and lymph node) con- 
tain significant amounts of radioactivity at 48 hr. 
Tissues highest in P-AP* content are the spleen, liver, 
and lymph nodes. Less marked retention is found in 
lungs and kidneys. At 10 days, the only tissues meas- 
ured—spleen, liver, kidney, and lymph node—-still re- 
tain radioactivity. Antigen retention is never observed 
when I* BGG is used, except in fatal anaphylaxis. 

The data reported support the view that I* is a 
valid protein label in vivo. That is, after I* protein 
injection, protein-bound I* in the body fluids and 
tissues represents the originally labeled protein, 
whereas nonprotein-bound radioactivity indicates 
catabolism of the originally labeled protein. Charac- 
teristic curves of elimination of protein-bound ac- 
tivity from the blood are observed for each of the 
experimental groups described, and each shows a re- 
markable constancy. Specific phases, representing 
rates of elimination, can be identified as components 
of the curves, The manner of elimination of I* RGG 
from the rabbit’s circulation resembles, in general, 
the curve of elimination obtained following injection 
of similar proteins labeled with C** and N* (16). 
Thus, I*-labeled proteins are handled like those pro- 
teins in which the radioactive label is more intimately 
incorporated into its molecular structure. 

The I* BGG, irrespective of size of dose, leaves the 
blood stream of the normal rabbit rapidly, less than 
0.1% of the injected dose being present at the ninth 
day. Antibody appears on the seventh day, rises, and 
persists after antigen is no longer detectable in the 
blood or tissues. The blood level of I* BGG in im- 
munized rabbits drops more rapidly than in normal 
rabbits; in x-radiated, more slowly than in normal rab- 
bits. The degree of active immunity determines the 
characteristics of the elimination curve. 

Rapid disappearance of I* BGG from the blood is 
reflected in rapid appearance of I* as iodide and in 


organic but not protein combination in the urine. 
Further evidence that disruption of the protein mole- 
cule occurs is suggested by the observation that both 
organic and inorganic combination of I* are excreted. 
Normal mice given I* BGG behave essentially like 
normal rabbits with reference to the rapid excretion 
of nonprotein-bound activity in the urine. 

No retention or selective localization of antigen in 
the tissues has been observed in rabbits given I* BGG. 
The fall in tissue content of antigen roughly parallels 
that of the blood. In immunized rabbits not dying in 
anaphylaxis there is no particular tissue localization, 
but the lungs, liver, and myocardium contain more 
activity per gram of blood-free tissue than do the 
spleen and appendix. In fatal anaphylaxis, antigen is 
rapidly lost from the blood and accumulates primarily 
intravascularly in the lungs. 

In contrast with the above findings with I* BGG, 
we observed P-AP* to leave the blood more rapidly, 
less than 0.1% of the injected dose being present at 


48 hr. Moreover, less activity appears in the urine and ° 


more is retained in the tissues, particularly the liver, 
spleen, and lymph nodes. The appendix, although a 
lymphoid tissue, does not respond in the same manner 
as the spleen and lymph nodes to foreign proteins 
labeled in this manner. Thus, P-AP*, though a soluble 
protein conjugate, is metabolized differently from 
lightly iodinated proteins, in that it is removed from 
the blood more rapidly and deposited in the reticulo- 
endothelial system. 
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Comments and 


Problems of Translation 


In THE September 15 issue of Scrence (112, 317 
[1950]) Joseph E. Williams, of the Stanford Univer- 
sity Department of Geography, presents a justifiably 
favorable review of the recent American edition of 
L. 8. Barg’s Natural Regions of the USSR. Similarly 
favorable reviews have appeared in the New York 
Times (June 18, 1950), the San Francisco Chronicle 
(July 23, 1950), and perhaps in other publications 
that have not come to the attention of the present 
writer. Those interested in opinion concerning the 
original text may consult R. M. Fleming’s report in 
the Geographical Review for April 1938 (28, 351). 
Reviews of the recent American edition overlook cer- 
tain aspects of its production that are exceedingly 
important for a proper understanding of the strength, 
the weakness, the direction of development, and the 
content of Russian scientific publication. With this 
in mind, the following comments are offered. 

We pride ourselves on being the best-informed na- 
tion in the world. Nevertheless, Natural Regions of 
the USSR was first published in Russia in 1937, 
there was a second Moscow edition in 1938, and a 
French translation appeared in Paris in 1941; not 
until nine years later do we have the first English 
translation (13 years subsequent to the original ap- 
pearance of the book). The question arises: How 
much more of this type of material is available, wait- 
ing to be made current through translation? The 
answer: A great deal. Harry Schwarz (Times, June 
18) makes the following statement about this book: 


How wide the gulf is between the Soviet Union of 1950 
and that of 1937 is perhaps most clearly indicated by the 
fact that this volume has no sycophantic adulation of 
Stalin or quotation of his works, while it has at least one 
acknowledgement of a geographic discovery by an Ameri- 
can naval officer. If it were being published today for the 
first time in the USSR—an unlikely event in view of the 
obvious military usefulness of this volume—these ‘‘de- 
ficiencies’’ would no doubt have been rectified. 


Mr. Schwarz creates a false impression. It is remark- 
able that war, with all its dislocations and political 
pressures, has not had a more deleterious effect upon 
the amount of Russian publication in the scientific 
fields, more especially those dealing with geography 
and related subjects. A case in point is Geografia 
Zhivotnyz (‘Animal Geography’), by Bobrinskii, 
Zenkevich, and Birshtein, a general textbook drawing 
widely on the literature of all nations (and giving 
eredit where credit is due), which appeared in Moscow 
in 1946. If the Russians draw freely upon our work 
and we fail to consider theirs (a process which seems 
to have been going on for some time now) they will, 
in due course, be better informed than we are. All the 
self-satisfaction in the world will not compensate for 
our neglect of foreign literature. 
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Communications 


As J. A. Morrison (chairman of the Administrative 
Committee of the Translation Project of the American 
Council of Learned Societies) points out in his 
preface, Olga Adler Titelbaum has done a stupendous 
job in translating the text under review. A careful 
comparison of the original with her translation reveals 
much evidence of keen scholarship. Comparing Mrs. 
Titelbaum’s work with the French text, it is the 
opinion of this writer that, although the French may 
read more smoothly and be of a more polished style, 
it does not come up to the standards of accuracy set 
by the American edition. Furthermore, the French 
text lacks indices, glossaries, and numerous illustra- 
tions and maps that render the American volume very 
useful. Even so, the American volume is by no means 
as good as it could and should be. The student who 
uses Natural Regions of the USSR, be he college 
freshman or highly trained geographer, must bear in 
mind the limitations of this study as an authoritative 
source book. It contains a fair amount of misinforma- 
tion and lack of clarity born of language difficulties. 
These difficulties are general in the translation of 
scientific Russian into English. Although elementary, 
they represent a surprisingly effective barrier to the 
accurate English rendition of Russian scientific litera- 
ture. For present purposes these difficulties are divided 
into three major categories: simple translation error, 
editorial error or style obscurity, and typographical 
error. Under the heading of translation error one can 
recognize four distinet types, described briefly below 
with examples from the handling of animal names. The 
advantage of using animal names in this connection is 
threefold: they are simple noun forms not easily 
affected in meaning by sentence structure; they refer 
to demonstrable elements of nature that can be studied 
in pictures, specimens, and other nonlinguistic media; 
and, most important of all, every animal bears a more 
or less universally accepted scientific (Latin) name 
allocated on the basis of international rules to which 
all zoologists adhere. 


1, The first translation error is not understanding the 
meaning of a term in the language-from which the trans- 
lation is being made (Russian). Vertlyavy dyatel is ren- 
dered as ‘wryneck.’ This word actually refers to the 
middle spotted woodpecker (Dryobates medius), a related 
but very different species. The present reviewer spent 
several hours running down the correct translation. With 
2,000 (more or less) similar terms to work with, Mrs. 
Titelbaum could scarcely be expected to put in a day or 
so on each one. 

2. The second translation error is not understanding 
the meaning of terms of the language into which the 
translation is being made. A fairly systematic error of 
this sort is the mixing of British and American common 
names with no indication as to which is being used. Most 
specialists have both sets of terms in mind and can prop- 
erly interpret as they read. The beginning student, how- 
ever, is led badly astray. The following is a condensed 
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example. The words blackbird, robin, and elk are used to 
refer to the species Turdus merula, Erithacus rubecula, 
and Alces alces. This is British usage and quite proper. 
The species concerned occur in Europe but not in America. 
However, the American words blackbird, robin, and elk 
refer to entirely different species: the blackbirds are any 
one of a number of species in the family Icteridae; our 
robin is specifically Turdus migratorius; our elk is any 
one of a number of species within the genus Cervus, more 
especially C. canadensis. On the other hand the American 
terms willow ptarmigan and brant have been used to 
designate the species Lagopus lagopus and Branta ber- 
nicla, which will be found in British literature under the 
names willow grouse and brent goose. By not adhering 
definitely to the British or the American usage an area 
of confusion is left open to the student, who will, rather 
than take the trouble to get the background necessary to 
understand this nomenclatural dualism, dispose of the 
matter by concluding that either author or translator is 
not deserving of full confidence. 

3. The third type of translation error is the rendition 
of a specific term with a general equivalent. The Russian 
gus-gummenik has been rendered ‘wild goose.’ There are 
a dozen species of wild goose occurring in the Soviet 
Union (slightly more or less according to your interpre- 
tation of what constitutes a goose). The term wild goose 
has no specific reference in either the American or the 
British literature. The immediate inference is that Pro- 
fessor Berg has handled his bird names loosely and does 
not intend to make specific reference. Such is not the case. 
Gus-gummenik refers to the bean goose (Anser fabilis) 
and should have been so rendered. 

4, The fourth type of translation error is the mislead- 
ing literal translation. The Russian polevoi vorobei is 
rendered literally ‘field sparrow.’ The American field 
sparrow is an entirely different species which does not 
oceur in Eurasia. The British, as far as can be discovered, 
use no such term as field sparrow. Polevoi vorobei actually 
refers to Passer montanus, known to the British as ‘tree 
sparrow.’ Insofar as the term tree sparrow is preempted 
in America by another strictly New World species, about 
the only way out of the problem would be to render po- 
levoi vorobei as ‘European tree sparrow,’ the title under 
which this bird usually makes its appearance in American 
publications. 


Under the heading of editorial error and style 
obscurity come such matters as inconsistency in the 
translated form of Russian proper names and spe- 
cialized terms, the preparation of glossaries, indices, 
and figures. One or two examples will suffice to 
illustrate. On page 9 we find the following: “Vaigach 
Island, separated from the continent by Yugorsky 
Shar (‘strait’) . . .” Shar is a word of North Coast 
origin meaning strait. On the following page we find: 
“Some 30 or 40 kilometers from Matochkin Shar, on 
the southern island, glaciers begin to appear.” A little 
further on: “Kostin Strait contained more islands in 
1924 than are indicated on old maps.” The word shar 
does not appear in the glossary. Scrupulous adherence 
to the Russian text appears to have caused this 
terminological inconsistency where the idea of strait 
is rendered in three different ways. Meticulous follow- 
ing of the text is considered a virtue, and it may well 
be, but the other side of the question should be con- 
sidered. Russian students know the meaning of the 
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word shar at about the same level as Americans know 
the meaning cf the Scotch word loch (‘lake’). The 
modern and widely used Russian word for strait is 
proliv. The interplay of shar and proliv in the Russian 
text results in a pleasant style effect without loss of 
clarity. In the English the contrary is the case. It 
would have been better to reduce these three geo- 
graphic terms to their least common English denom- 
inator and render them as: Yugorsky Strait, Matoch- 
kin Strait, and Kostin Strait. In different forms this 
same problem recurs throughout the text. The Russian 
word raion is frequently retained in italics. Where it 
is not handled in this way it is rendered by various 
appropriate English equivalents such as region, 
vicinity, or near. The glossary definition of the re- 
tained word raion is good as far as it goes, but does 
not indicate that the word has more than administra- 
tive meaning, being used by the Russians with about 
the same scope (not necessarily congruent) as the 
American term territory (as in breeding territory of 


the grouse, Territory of Alaska, territory around 


Boston). The Russian term suslik is retained. The 
word is broadly understood by European mammalo- 
gists; it is the subject of a translator’s note; it is also 
included in the glossary. On the other hand, it is one 
of the few animal names for which we have a nearly 
exact English equivalent; e.g., ‘ground squirrel.’ The 
words toltry, grivy, kolki, and others are retained in 
italics, explained at the point of first introduction, but 
not included in the glossary. Using the book as a 
reference, one turns to page 150 to read about vege- 
tation on elevated portions of the desert zone. We 
find polyn, boyalach, and biyurgun growing there in 
italies. Of these retained words only one, polyn, is 
explained in the glossary. Explanation of the other 
two appears in the text on page 149. Apparently the 
frequency of occurrence, importance, and juxtaposi- 
tion to text explanation have figured in deciding 
whether or not retained Russian words are given a 
place in the glossary. Retained words should have 
been reduced to the number of those that have no 
satisfactory English equivalents. More important, 
every retained word should be included in the glossary. 
The category of typographical error scarcely needs 
comment. Proper names should always be proofread 
most carefully in scientific work. “Rosa’s gull” should 
appear as Ross’s gull. Felix, comic strips to the con- 
trary notwithstanding, should be Felis. The volume in 
hand lacks a list of errata, which would be useful. 
The use of italics may be classed as either an edi- 
torial or typographical problem. In the course of an 
interesting discussion on the development of the Black 
Sea, the terms Neo-Euxine and Karangatsk are used 
eight times, the latter appearing twice in Roman and 
twice in italic type, the former appearing once in italic 
and three times in Roman type. The Russian text has 
been followed with respect to type style. The question 
immediately arises: What to do with a retained Russian 
word which was italicized in the original text? Double 
italics? Then again, if we follow Russian type style, 
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what shall we do with Latin scientific names which the 
Russians, because of the contrasting Cyrillic alphabet 
of the text proper, render in Roman type? Italics, 
parentheses, quotes, and diacritics in general are useful 
tools in scientific writing and in translating. In trans- 
lating scientific writing, however, unless they are held 
to a minimum, they rapidly become so abundant and 
superimposed the one on the other that they lose 
meaning. The term kara-dzhusan is rendered in italics 
within parentheses. In the original text it is in stand- 
ard Cyrillic within quotes within parentheses. 

A more serious misuse of punctuation is the inclu- 
sion of translator’s comments sometimes within brack- 
ets and sometimes within parentheses. We find that 
the translator’s additions are helpful, but they most 
certainly should have been consistently included within 
brackets (per conventional procedure). The inclusion 
of translator’s comments within parentheses throws a 
shadow of doubt on the source of every bit of paren- 
thetical material throughout the book—a considerable 
quantity of data, by the way. 

What do these comments concerning translation 
technique add up to? The American Council of 
Learned Societies has produced a soft translation, 
which cannot be used freely as an authoritative source 
book. There is much evidence that Mrs. Titelbaum was 
not only aware of the problems mentioned above, but 
also made special efforts to solve them. From outside 
looking in, it appears to this writer that she did not 
have adequate facilities (including time and specialist 
cooperation as among the most important) to produce 
a firm translation. A carefully revised edition, involv- 
ing extensive specialist cooperation, would render this 
volume an extremely useful classic in the field of 
geography and, what may some day prove more im- 
portant, a broad steppingstone toward the solution of 
the general problem of intelligently studying the Rus- 
sian scientific literature by means of translation. 


Davin G. 
Berkeley, California 


Colloid Osmotic Pressure 


In THE preparation of his interesting paper on “A 
Rational Method for Calculating Colloid Osmotic 
Pressure of Serum” (1), R. H. Kesselman has prob- 
ably overlooked several previous publications related 
to the subject. 

1. Dr. Kesselman states that “a fall in serum 
sodium produces a rise in serum colloid osmotic pres- 
sure,” and that “this is an observation not previously 
emphasized and is a consequence of the Donnan equi- 
librium.” Even if no significance is attached to some 
certainly erroneous or exaggerated statements (2), the 
influence of the sodium concentration on the colloid 
osmotic pressure in vitro was observed more than 20 
years ago (3) and has already been explained as a con- 
sequence of the Donnan equilibrium (4). As the ac- 
tivity of the indiffusible serum ions is always very 
small in comparison with the activity of the diffusible 
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ones, however, this influence is very slight—much 
slighter than results from Dr. Kesselman’s caleula- 
tions. As for the situation in vivo, it was already 
known that the colloid osmotic pressure of the serum 
inereases during low salt diet (5) and is lowered by 
oral administration of sodium chloride (6) but in the 
observations mentioned, these effects were independent 
of the serum sodium level and probably were due to 
variations of the serum proteins only. 

2. Nearly 20 years ago (7) I pointed out that the 
empirical relations between the protein content and the 
colloid osmotic pressure of serum established by von 
Farkas (8), Govaerts (9), and others (10) cannot re- 
flect reality, because all these equations are based on 
the erroneous assumption that the osmotic pressure 
exerted by each gram of albumin or globulin is inde- 
pendent of the total protein concentration. The same 
objection holds against Dr. Kesselman’s rationally 
derived formula: neither the law of partial pressures 
nor Van’t Hoff’s law applies to lyophilie colloidal 
systems. 

Verney (11) found a strong analogy between the 
behavior of the colloid osmotic pressure during varia- 
tions of the serum protein concentration and the Van 
der Waals equation, and stated that p(v-—b) =K, p 
being the colloid osmotic pressure, v the reciprocal 
value of the protein concentration, and b and K con- 
stants. After having shown by measurements of the 
colloid osmotic pressure of serums concentrated by 
ultrafiltration and diluted with ultrafiltrate that Ver- 
ney’s equation is a correct expression of the facts 
(12), I was able to demonstrate (13) that the values 
of b and K depend essentially on the albumin/globu- 
lin ratio (q) and to derive an equation 


p[v — 0.0182 (q 1.39)* 0.0415] = Vq + 0.2 + 2.185 


and construct a nomogram, both of which permit one 
to determine the colloid osmotic pressure with an error 
of less than 5%. 


Paut D. Meyer 
Universidad Catélica de Chile and 


Laboratorios Lumiére Americanos Ltda. 
Santiago de Chile 
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Inheritance in Dogs: With Special Reference to 
Hunting Breeds. Ojvind Winge; Catherine Rob- 
erts, translator. Ithaca, N. Y.: Comstock, 1950. 
153 pp. $3.50. 

This is an excellent book for the professional geneti- 
cist, and for dog breeders with previous education in 
genetics or advanced biology, with many points of 
superiority over some of the books on dog breeding. 
The first 32 pages will be grasped by the lay dog 
breeder, but, from this reviewer’s experience, beyond 
that he will find the genetics too complicated. 

The name suggests a wider coverage of breeds than 
one finds in reading the book. Only the setter, pointer, 
cocker spaniel, wire-haired fox terrier, and dachshund 
breeds are considered, whereas the hunting breeds 
cover a vastly wider field. 

The data were drawn chiefly from European sources, 
and it is obvious that the author has failed to review 
many of our American sources, just as we often 
neglect the European, principally because of language 
difficulties. 

The book is illustrated with five excellent plates, 
depicting color phases of the various breeds discussed. 
The translation is outstanding, particularly in the fact 
that the European breed names have each been ex- 
plained in parentheses so that we may know the char- 
acteristics of these breeds. 

The author has designated the genes with letters, 
not all of which correspond to the letters used in 
America in describing similar traits, but for use in 
explanation they serve very well. 

Every owner of the above-mentioned breeds would 
do well to own a copy of this book, and many dog 
breeders and geneticists will want it for their shelves. 

Leon WHITNEY 

Whitney Veterinary Clinic 


Principles of Nuclear Chemistry. Russell R. Wil- 
liams, Jr. New York: Van Nostrand, 1950. 307 pp. 
$3.75. 

This new book, written to meet the needs of a one- 
semester introductory lecture course on the chemical 
aspects of radioactivity for senior and graduate stu- 
dents at Notre Dame, is certain to be welcomed by 
instructors everywhere who wish to teach the ele- 
ments of this subject. Compressed into some 300 pages 
the student will find an outline of pure and: applied 
nuclear chemistry clearly and succinctly presented in 
nine well-organized chapters. The first five of these lay 
the necessary physical basis for an understanding of 
radioactivity. A set of numerical exercises serving both 
to illuminate the text and to encourage readin beyond 
its pages concludes each of these chapters. A carefully 
selected supplementary reading list is also appended 
to every chapter. 
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Book Reviews 


In view of the research interests of the author and 
his colleagues at Notre Dame, it is not surprising that 
the distinguishing features of the book are its authori- 
tative chapters on the chemical consequences of nuclear 
reactions, and on the chemical effects of nuclear radi- 
ations. The material here discussed approaches the 
actual frontiers of the science, and the reader’s interest 
cannot fail to quicken with the sense of the richness 
and variety of chemical phenomena arising from the 
effects of radioactivity. The last chapter of the book 
reviews the subject of applied nuclear chemistry, a 
topic so broad that it could be expanded into a treatise. 
Here again there has been an excellent selection from 
a large and rapidly increasing number of very diversi- 
fied studies ranging through all the important branches 
of chemistry. 


Unquestionably this book will be widely useful. Cer-. 


taiz deficiencies of arrangement and presentation will 
be noted, therefore, that these may be considered in 
possible future revisions. The absence of a unified dis- 
cussion, in the early portion of the text, on the inter- 
action of nuclear radiations with matter is rerhaps 
the most evident shortcoming of the book. A treatment 
of this subject logically precedes any consideration of 
devices for the detection of unstable nuclides, of ab- 
sorption methods for decay energy estimation, or of 
the subject of radiation chemistry. Further, the closely 
allied topics “Devices for the Production of Unstable 
Nuclides” and “Nuclear Bombardment Reactions” 
seem unnaturally divided between Chapters III and V. 
The discussion of the artificial elements is likewise 
split. Possibly sufficient material will soon be avail- 
able to make possible the inclusion of a complete 
chapter on the synthetic elements, thereby increasing 
the chemical flavor of the book. Mention of such topies 
as the chemical separation of nuclear isomers, coinci- 
dence counting techniques, high-energy spallation re- 
actions, photographic plate techniques for nuclear re- 
action studies, and the betatron may not be inappro- 
priate in an introductory text. Similarly, some brief 
description of health-physics instruments seems desir- 
able, as would a table summarizing the present con- 
sensus as regards radiation dosage tolerances. Unfor- 
tunately the otherwise quite readable text is marred by 
numerous (though minor) typographical errors. The 
statements (p. 120) that “K*° emits both positrons 
and negative beta particles” and (p. 135) that RaE is 
“a beta-emitter of 22-year half-life” are of course ob- 
viously incorrect. A short appendix to the book con- 
tains, in addition to listing of the numerical values for 
the fundamental constants and mass-energy conversion 
factors, a periodic table of the elements and a very 
useful nuclide chart. 

All things considered, however, the author is to be 
congratulated on the preparation of a highly teachable 
introduction upon which the instructor can enlarge 
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according to the needs of his students, or to the ob- 
jective of his course. The very reasonable price of the 
book may be a further attraction. 

G. E. Borp 
Chemistry Division 
Oak Ridge National Laboratory 


Pathologic Physiology: Mechanisms of Disease. 
William A. Sodeman, Ed. Philadelphia: Saunders, 
1950. 808 pp. $11.50. 


There is an evident need for a reference or textbook 
providing an integrated view of physiology, physio- 
logical chemistry, and medicine for medical students 
and physicians. It appears that the 24 authors of this 
collection of essays have made a considerable effort to 
fill this need and to bridge the gap between textbooks 
of medicine and those of physiology. 

The book is divided into nine main sections, each 
of which contains one or more chapters on pertinent 
topics. For example, in the first section, which. covers 
the circulatory system, the chapters describe hemody- 
namics and blood vessels, structure and properties of 
the heart muscle and its blood supply, the cardiac 
eyele, the electrocardiogram, cardiac output in health 
and disease, congenital heart anomalies, and, finally, 
cardiac failure. The sections that follow are respira- 
tory system; digestive system, including the liver; 
blood and spleen; urinary tract; endocrine glands, 
water balance, and nutrition; locomotor system; in- 
fectious diseases and allergy; and physical snd toxic 
chemical agents. 

The emphasis in these chapters is on the presenta- 
tion of the underlying physiology and the relationship 
of deranged physiology to symptomatology. The au- 
thors have, however, chosen what appears to be a gen- 
eral and somewhat diffuse approach in their discus- 
sion. With respect to the more purely physiological 
aspects there are some excellent chapters, particularly 
those on the heart, the liver, the joints, and the endo- 
erines. The discussion of edema could be better system- 
atized, however, and a much more extensive discus- 
sion of renal disease would be useful. The authors are 
careful to mention, for example, the various possibili- 
ties of electrolyte disturbances that may occur in 
terminal nephritis, but no data are given on a specific 
ease nor is quantitative information presented. In the 
discussion on cardiac failure, it would be helpful to 
have data on cardiae output, venous pressure, renal 
function, and electrolyte and water balance for a pa- 
tient in cardiac failure, and then give the results of 
serial examinations during the illness and through 
compensation. A distressing aspect of the book is the 
inadequate treatment of acid-base disturbances and 
their control. What physical chemistry there is, is 
primitive; some of it is inaccurate (the phosphate 
system is not one of the two important buffering sys- 
tems of the blood). Reference to a more modern text 
than this is advisable for these topics. 

In general the book is up to date; references are 


adequate, though oceasionally some work cited in the — 
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text receives no literature reference in the bibliog- 
raphy. The technical make-up of the book is satisfac- 
tory, but the small type and the page size are such 
that it is difficult to read. More liberal use of charts 
and diagrams in certain chapters would have led to 
considerable improvement. 

In conclusion, it appears that this text may be 
found useful for those who seek a descriptive and 
qualitative survey of some of the interrelationships of 
physiology and clinical medicine. 

Francis P. CHINARD 
Department of Physiological Chemistry 
The Johns Hopkins School of Medicine 


Nuclear Data. Compiled by the National Bureau of 
Standards Nuclear Data Group. Washington, D. C.: 
U. S. Government Printing Office, 1950. 309 pp. 
$4.25, including future supplements. 

This impressive piece of work is a collection of 
nuclear data which meets a longfelt need among 
workers in the nuclear field. Started by Katharine 
Way some years ago at the Oak Ridge National Lab- 
oratory, the volume has now been completed by Dr. 
Way, Lilla Fano, Millicent R. Scott, and Karin Thew 
under the editorship of the National Bureau of Stand- 
ards. Many other competent specialists contributed to 
this comprehensive compilation of nuclear data eon- 
taining experimental values of half-lives, radiation 
energies, and decay modes of radioactive isotopes, of 
relative abundances, nuclear moments, and cross sec- 
tions of stable isotopes. Decay schemes and level dia- 
grams are presented wherever they seem to be well 
established. Mass values have not been included since 
there is a comprehensive collection of these values 
available in the well-known Isotopic Report of Mat- 
tauch and Flammersfeld. The material is well ar- 
ranged. References to original papers are given with 
every nuclear constant collected in the volume, and in 
eases where a nuclear property can be measured in 
different ways, the method used is indicated together 
with the reported value. 

One major limitation in making a compilation of 
nuclear data generally available at present is imposed 
by the fact that the increasingly large number of 
measurements of nuclear constants reported each 
month makes it difficult to keep such a work up to 
date. In fact, a collection of nuclear constants is al- 
ready incomplete at the moment the tables become 
available. The National Bureau of Standards nuclear 
data tables are the first that will remain current, with 
supplementary additional sheets of new information 
to be issued at six-month intervals. The loose-leaf bind- 
ing of the tables makes the incorporation of the sup- 
plements simple. Sufficient space is also provided for 
additional remarks by the user, since the tables are 
printed on one side of the sheet only. 

In reviewing this volume one is led to make a com- 
parison with previous tables such as the Isotopic Re- 
port by Mattauch and Flammersfeld and the Seaborg 
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tables in which, generally, one best value for a. given 
nuclear property has been critically selected. In 
Nuclear Data, similar information from different 
sources is presented, leaving it up to the reader to 
make a critical choice by a study of the original 
papers. This is certainly useful and stimulating for 
specialists in the field of nuclear physics, but may 
cause some difficulties for the reader who is not fa- 
miliar with nuclear methods. The new compilation is 
not only more complete than any previously published 
table, but it is also more comprehensive, containing 
many additional data such as conversion coefficients, 
thresholds, and information about measurements of 
the shape of B-spectra, and of angular correlation. 
Nuclear Data should prove exceedingly useful for 
any worker using radioactive isotopes. The physicist or 
chemist engaged in nuclear research is certain to be 
grateful that the tedious but necessary work of com- 
piling nuclear data and keeping it up to date is being 
carried on by the National Bureau of Standards 
Nuclear Data group and that it is to be continued. 
M. STerren 
Physics Department 
Purdue University 


Reviewed in Brief 


Methods in Food Analysis Applied to Plant Prod- 
ucts, Maynard A. Joslyn. New York: Academie 
Press, 1950. 525 pp. $8.50. 

This book is intended as a text and reference work 
on the physical and chemical methods used in labora- 
tory examination and evaluation of commercial fruit 
and vegetable products. It is based on the lecture notes 
and laboratory directions developed by the author in 
the presentation of a course in food analysis over a 
period of 20 years. As it is at an advanced level, pre- 
vious training in analytic and organic chemistry is 
assumed. The methods presented are those in common 
use. Each chapter has an extensive list of references 
that will be a great aid to students. The text may be 
highly recommended. 


Plastic and Reconstructive Surgery: A Manual o 
Management. Ferris Smith. Philadelphia-London : 
Saunders, 1950. 895 pp. $15.00. 

“The purpose of this manual is directive. It is not 
to teach the beginner in this special field, except 
through a preceptor who has basic training, experi- 
ence and competent judgment.” The author has drawn 
on his wealth of experience to present, with numerous 
preoperative and postoperative photographs, the 
trends in plastic surgery since World War I. As one 
scans the captions of the 14 chapters there is an im- 
pression of unbalance; however, it is clearly stated in 
the preface that hypospadias and epispadias should be 
corrected by the urologic surgeon, absence of the 
vaginal tract by the gynecologist, and lesions of the 
tendons, nerves, and bones by the orthopedist. 

The book is authoritatively written and well printed. 


The author has unquestionably achieved his goal. This 
volume should be in the hands of everyone interested 
in this highly specialized field of surgery. 


Progress in Biophysics and Biophysical Chemistry, 
Vol. I. J. A. V. Butler and J. T. Randall, Eds. New 
York: Academic Press; London: Butterworth- 
Springer, 1950. 279 pp. $6.80. 

In the face of an ever-mounting mass of reviews in 
the many fields of biological science, the editors of this 
volume are to be congratulated on having obtained, 
in general, critical reviews rather than mere biblio- 
graphic compilations while at the same time limiting 
their book to a modest 279 pages. The subtitle, “Bio- 
physical Chemistry,” is most appropriate to the sub- 
ject matter since about half the chapters deal with the 
physical chemistry of large molecules. 

The chapter headings are as follows: “Properties of 
Solutions of Large Molecules,’ H. Gutfreund; “Fun- 
damental Structures in Biological Systems,” K. M. 
Rudall; “Seattering of Visible Light and X-Rays by 
Solutions of Proteins,” G. Oster; “Bioelectrie Poten- 
tials, Their Maintenance and Function,” E. E. Crane; 
“Phase Contrast Microscopy,” A. F. W. Hughes; 
“Local Refractometry,” J. St. L. Philpot; “Soft 
X-Rays in the Assay of Biological Materials,” A. 
Engstrém; “Tolerance of Man for Radioactive Iso- 
topes,” J. F. Loutit; and “Mechanical Properties of 
Fibers and Muscles,” M. G. M. Pryor. 


Colloidal Dispersions. Earl K. Fischer. New York: 
Wiley; London: Chapman & Hall, 1950. 387 pp. 
$7.50. 

A subject of great industrial importance, this 
monograph was planned as a guide to the theory and 
practice of the dispersion of solids in liquid media. 
For orientation, the latest methods for the determina- 
tion of particle size are presented, followed by theo- 
ries on the wetting of solids and the state of the dis- 
persed solid. The second part of the book covers the 
manufacture of colloidal dispersions, including details 
on processes and machinery. In this section one is 
impressed by the preponderance of citations to U. §. 
patents. The data brought together in the volume will 
be welcomed by all interested in colloidals. 


Proctology in General Practice. J. Peerman Nessel- 
rod. Philadelphia-London: Saunders, 1950. 276 pp. 
$6.00. 

This study was prepared for the general practi- 
tioner who is becoming more and more intimately in- 
volved in the early diagnosis of rectal and colonic 
malignancy. In addition it has equal value for the 
medical student, the proctologist and the general sur- 
geon. Chapter 1 is devoted to anorectal anatomy, 
physiology, and pathology as basic preparation for 
an understanding of the chapters that follow. Diag- 
nostic procedures, preoperative management, and 
postoperative care are presented in a lucid, concise 
manner accompanied by well-selected illustrations. 
The book can be highly recommended. 


Sctence, Vol. 11 


* 
| 
| 
| 
‘ 
a 
1 
I 
f 
282 


racti- 
ly in- 
olonie 
yr the 
sur- 
tomy, 
m for 
Diag- 
, and 
oncise 
ations. 


ol. 113 


News and Notes 


Scientists in the News 


Lloyd V. Berkner has been elected president of 
Associated Universities, Inc., to succeed Frank D. 
Fackenthal. Previously he was executive secretary of 
the Joint Research and Development Board of the 
National Military Establishment, and before that a 
consultant to NDRC. George B. Pegram, pioneer 
government adviser on atomic energy and vice presi- 
dent emeritus of Columbia University, has been elected 
chairman of the board of AUI. Dr. Pegram, who is 
also a consultant to the Oak Ridge Institute of 
Nuclear Studies, will preside at meetings of the 19- 
member board of AUI trustees. Mr. Berkner, as AUI 
president, will preside over the executive committee 
and administer all corporate activities. 


Edna Brandau, director of merchandising in the Col- 
lege of Home Economies at Syracuse University, has 
been appointed director of education for The Wool 
Bureau. Mrs. Brandau, a merchandising authority 
and co-chairman of the Clothing and. Textile Semi- 
nar at Syracuse University, will direct the bureau’s 
newly organized Department of Education in its ex- 
panded program of wool promotion, education, and 
research. 


Thomas A. Burch has been appointed medical officer 
in charge of a Public Health Service project in Li- 
beria. For the past four years, Dr. Burch has been a 
staff scientist in the USPHS Laboratory of Tropical 
Diseases. Headquarters for the new PHS project will 
be the Liberian Institute of Tropical Medicine, of 
which Dr. Burch will also serve as director. The Li- 
berian Institute, not yet completely constructed, was 
established in 1946 by the American Foundation for 
Tropical Medicine for the purpose of studying human 
and animal tropical diseases. The expenses of con- 
struction have been met in part through a gift of 
$250,000 from Harvey Firestone, Jr., as a memorial 
to his father. Funds for laboratory equipment and 
supplies are to be made available through the Point 
Four Program, and research guidance and personnel 
are contributed by the Laboratory of Tropical Dis- 
eases. Dr. Burch and his team will investigate such 
tropical diseases as sleeping sickness, schistosomiasis, 
filariasis, and malaria. The Liberian Institute’s facili- 
ties will also be available to other scientists interested 
in doing field research in the tropical diseases. 


A. Henry Detweiler, of the College of Architecture 
at Cornell University, has been elected an associate 
trustee of the American School of Oriental Research 
for a two-year term. The organization, of which Cor- 
nell is a contributing member, has also appointed him 
chairman for 1951 of its Jerusalem school committee. 
Professor Detweiler spent January abroad as visit- 
ing professor of Roman archaeology at the Jerusalem 
school, organizing an expedition staff and supervising 
the resumption of excavation begun last winter in 
the Jordan Valley south of Jericho. 


March 9, 1951 


Paul E. Klopsteg, professor of applied science at 
Northwestern University, and director of research at 
its Technological Institute, left March 4 with Mrs. 
Klopsteg for Lahore, Pakistan, on invitation of the 
government of West Punjab Province. Dr. Klopsteg 
will serve as adviser on science and technology to a 
commission appointed by the government to study the 
organization and administration of the University of 
the Punjab, with a view to effecting changes that 
will result in better control, teaching, and administra- 
tion of the university. The University of the Punjab is 
the principal degree-granting university in Pakistan, 
as well as the examining body for students who wish 
to enter college. It also exercises supervision over 
secondary education. Dr. and Mrs. Klopsteg expect 
to return in May. 


Choh Hao Li, professor of biochemistry, University 
of California, Berkeley, will deliver this season’s 
seventh Harvey Lecture at the New York Academy 
of Medicine on March 15. Dr. Li will speak on “Pres- 
ent Knowledge of Growth and Adrenocorticotropic 
Hormones.” 


William D. Lotspeich, now at Oxford University, 
will return to the University of Cincinnati College of 
Medicine next September as head of its department 
of physiology. Dr. Lotspeich will sueceed Martin H. 
Fischer, now professor emeritus of physiology, and 
will oceupy the Joseph Eichberg chair of physiology. 
Since Dr. Fischer’s retirement, Gustav Eckstein, pro- 
fessor of physiology, has been acting department head. 


D. F. Milam, who for the past two years has been 
national director of the Planned Parenthood Feder- 
ation, has been appointed medical director of the 
New York Heart Association. From 1924 to 1949 he 
was on the field staff of the international health divi- 
sion of the Rockefeller Foundation. 


Max Milner has been retained by the Midwest Re- 
search Institute as consultant in the field of cereal 
chemistry and technology. Dr. Milner will continue 
in his present capacity as professor of milling industry 
at Kansas State College while serving in this part- 
time position. He was formerly a research chemist at 
Pillsbury Mills and the University of Minnesota, and 
has been a member of the Kansas State faculty since 
1947. 


Dorothy M. Morgan, superintendent of St. Barnabas 
Hospital, Minneapolis, has been appointed director of 
nurses of the University of Chicago Clinies, to sueceed 
Mary I. Bogardus, who retired February 1. Miss Mor- 
gan will be a member of the nursing education and 
hospital administration program faculties in addi- 
tion to her duties as director of nurses, and will 
have charge of nursing services in Albert Merritt 
Billings Hospital, the Nathan Goldblatt Memorial 
Hospital, Bobs Robert Memorial Hospital for Chil- 
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dren, the Home for Destitute Crippled Children, and 
the projected Argonne National Cancer Hospital and 
Charles Gilman Smith Hospital for Infectious Dis- 
eases, 


Sigeiti Moriguti, assistant professor of applied 
mathematics at the University of Tokyo, is spending 
the academic year 1950-51 in research and study of 
mathematical statistics at the University of North 
Carolina under the sponsorship of the United States 
Army. He is the author of numerous research articles 
and a book on the theory of statistics. 


Alexander Nesmeyanov, chemist, and head of Mos- 
cow University, has been elected president of the 
Soviet Academy of Sciences. He succeeds the late 
Sergei Vavilov. 


Edward A. Power will serve as chief of the Branch 
of Material Facilities of the recently established De- 
fense Fisheries Administration. Mr. Power served 
in a somewhat similar ¢apacity in World War II 
when he was detailed from the Fish and Wildlife 
Service to the Office of the Coordinator of Fisheries to 
assist in handling priorities and materials equipment 
requirements for the fishing industry. Mr. Power has 
been chief of the Statistical Section of the Branch of 
Commercial Fisheries since 1938. 


Ruby Redford, since last August acting editor of 
Illuminating Engineering, has been named editor, 
succeeding G. Ross Henninger, who resigned last 
August to take a post with Iowa State College. 
Miss Redford was formerly with the General Electric 
Company Lamp Department at Nela Park. 


Milner B. Schaefer has been appointed Director of 
Investigations for the newly formed Inter-American 
Tropical Tuna Commission. Mr. Schaefer, a fishery re- 
search biologist with the Fish and Wildlife Service, 
resigned from Federal service to assume his new duties 
with the Commission in San Diego, Cal. He has been 
stationed in Honolulu, where he has served since 
August 1948 as chief of the Section of Research and 
Development in the Service’s Pacifie Oceanic Fishery 
Investigations for the development of the tuna fisheries 
of the central Pacific Ocean. 


Carl F. Schmidt, of the University of Pennsylvania 
School of Medicine, recently functioned as George- 
town University’s Hachmeister Lecturer for 1951 be- 
cause of his outstanding discoveries in the pharma- 
cology of respiration. Dr. Schmidt is president of the 
American Society of Pharmacology and Experimental 
Therapeutics. The Hachmeister Lectureship in Phar- 
macology was established in 1949 by a grant from 
the A. C. Hachmeister Corp., Pittsburgh, in honor 
of its founder and first president. 


David Seegal has resigned as professor of medicine, 
State University Medical Center at New York, and 
director of the medical services, Maimonides Hospital 
of Brooklyn, to accept the position of professor of 
medicine, College of Physicians and Surgeons, Colum- 
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bia University, and director of the Columbia Uni- 


versity Research Service, Goldwater Memorial Hos- } 


pital, Welfare Island. 


William Shanahan, formerly of the Institute of 
Psychoanalysis of the University of Chicago, has ac- 
cepted appointment as professor of psychiatry at the 
University of Texas Medical Branch, Galveston, and 
director of the State Psychiatrie Hospital. Dr. Shana- 
han has also directed the Division of Mental Hygiene 
of the Hawaii Territorial Health Department. 


James H. Sterner has succeeded William A. Sawyer, 
Kodak’s medical director for 31 years, who will con- 
tinue with the company as medical consultant. Dr. 
Sterner, a well-known authority on industrial medi- 
cine and atomic energy health problems, has been 
Kodak’s associate medical director since January 
1949. 


The Institute for Fluid Dynamics and Applied 


Mathematics is sponsoring a series of public lectures 
at the University of Maryland. John L. Synge, profes- 
sor of theoretical physics at the Dublin Institute for 
Advanced Studies, opened the series with lectures 
on “Hamilton’s Method in Geometrical Optics” and 
“The Relativity Theory of A. W. Whitehead.” On 
March 29 and 30, M. J. Lighthill, professor of mathe- 
matics at The University, Manchester, will discuss 
Shock-Wave Phenomena; Alexander Weinstein will 
consider “New Methods for the Approximation of 
Eigenvalues” on April 10 and 11. The series will be 
concluded June 26, 27, and 28, when Johannes M. Bur- 
gers, professor of fluid dynamics, Institute of Tech- 
nology, Delft, will present three lectures on “Non- 
uniform Propagation of Shock Waves.” 


Willis L. Tressler has recently joined the staff of the 
Division of Oceanography, U. 8. Navy Hydrographic 
Office, Suitland, Md. He has been serving as associate 
professor of zoology at the University of Maryland. 


Abraham White, chairman of the Department of 
Physiological Chemistry, University of California at 
Los Angeles School of Medicine, has resigned to be- 
come vice president and director of research of Chemi- 
cal Specialties Company, Inc., New York. 


Walter J. Williams, production manager of the 
Atomic Energy Commission for the past four years, 
has been made deputy general manager. He sue- 
ceeds Carleton Shugg, who resigned to accept an ex- 
ecutive post with the Electric Boat Company of Gro- 
ton, Conn., which is developing an atomic submarine 
for the Navy. To replace Mr. Williams as production 
manager, the commission promoted R. W. Cook, now 
manager of the big Uranium 235 plant at Oak Ridge, 
Tenn. 


Mark W. Zemansky, of the City College of New 
York Physics Department, has been elected presi- 
dent of the American Association of Physics Teachers. 
A former vice president of the association, he has been 
on the City College staff since 1921. 
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Grants 


Dr. and Mrs. Edwin J. Vickner have recently 
donated $50,000 to Gustavus Adolphus College to set 
up the Almen-Vickner Foundation. Independently as- 
sociated with the Folke Bernadotte Memorial Founda- 
tion—also established by the Vickners—its first proj- 
ect will be the creation of a museum illustrating cul- 
tural, scientific, and industrial development, especially 
of the U. S. and Sweden. 


The American Academy of Arts and Sciences has 
awarded grants-in-aid to twelve persons in various 
parts of the country (though mainly in New Eng- 
land), for specialized studies in chemistry, physics, 
psychology, and several other sciences. The grants 
range from $800 to $2,000. 


Arctic Institute of North America is offering re- 
search grants for 1952 for scientific investigations 
dealing with the arctic and subarctic regions. The 
work may be done in the field or at one of the Insti- 
tute offices. Preference will be given to residents of 
North America, and completed applications must be 
received by next November 1. For information apply 
to Research Committee, Arctic Institute of North 
America, Broadway at 156th St., New York 32, or 
3485 University St., Montreal, Canada. 


Cornell has received a grant of $5,000 a year for 
five years from The Salvatore Giordano Foundation, of 
Maspeth, N. Y., to underwrite basic research in the 
field of heat transfer. C. O. Mackey will direct the 
work, with the assistance of other staff members of the 
heat transfer laboratory of the Sibley School of 
Mechanical Engineering. 


A March of Dimes grant of $17,200 for the inves- 
tigation of muscle action, under the direction of 
J. E. Markee, professor of anatomy at Duke Univer- 
sity, will enable Dr. Markee and his colleagues to com- 
plete studies begun in 1945. The information so 
obtained is expected to be of tremendous value to sur- 
geons and physical therapists working with the vic- 
tims of infantile paralysis. 


The Morehead Foundation has given $2,000,000 to 
the University of North Carolina for scholarships be- 
ginning with next fall’s classes. The scholarships will 
be awarded on the basis of demonstrated capability, 
character, leadership, and promise of future distine- 
tion and not on the basis of financial need. Men grad- 
uates of 31 North Carolina universities, colleges, and 
junior colleges will be eligible to apply this year. 

The Muscular Dystrophy Association has given New 
York Hospital $25,000 to try to find a cure for the 
disease, and is seeking $250,000 for additional re- 
search. Contributions should be addressed to the or- 
ganization at New York 53. 


The National Foundation for Infantile Paralysis has 
provided a grant of $23,956 to the Harvard School of 
Public Health for the development and evaluation of 
new methods of artificial respiration. It was at Har- 
vard that the “iron lung” was developed. 
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More than 40 research projects will be undertaken 
this year at the University of Michigan, under grants 
amounting to $51,351 from the Horace H. Rackham 
School of Graduate Studies. Work to be undertaken 
will include the creation of underwater harbor break- 
waters, the preparation of a pollen atlas, and other 
studies in biology, physics, social science, the health 
sciences, fine arts, and language and literature. 


The ONRL Human Resources Division, Psycho- 
physiology Branch, is sponsoring visual studies by 
Brian O’Brien, University of Rochester, and by W. J. 
Crozier and W. 8. Verplanck, of Harvard. 


Research Corporation has awarded two grants to 
Occidental College for the investigation of the organic 
acids found in the fatty tissues of the brain, and for 
an attempt to determine the way in which halogen 
atoms are held to organic compounds. L. Reed Brant- 
ley, chairman of the Chemistry Department, will 
supervise the studies, with the assistance of W. Robert 
Winans and Frank L. Lambert. Pacific Union College 
has received $1,600 from Research Corporation to as- 
sist the Chemistry Department in its work in spectro- 
photometry. 


A grant of $50,000 has been made by the Edward 
G. Schlieder Educational Foundation to the Louisiana 
State University School of Medicine for the support 
of research dealing with the toxemias of pregnancy. 
The project is under the direction of Curtis J. Lund 
and Howard J. Tatum, of the Department of Ob- 
stetries and Gynecology. 


Swift & Co. has made a grant of $18,000 to the Uni- 
versity of Illinois Bacteriology Department for a 
three-year investigation of the spore-producing micro- 
organisms responsible for most of the spoilage in 
canned foods. 


New Wenner-Gren appropriations will support 23 
projects concerned with the various divisions of an- 
thropology and five field research projects to be 
carried on by Americans in Nigeria, northern Sweden, 
Mexico, and the Caribbean area. Eight grants out of 
the $77,800 appropriated will go to scholars and insti- 
tutions in Mexico, Great Britain, Sweden, France, 
Germany, Kenya, and India. Additional funds will 
go to ten U. S. colleges, universities, and scientific 
institutions. 


In the Laboratories 


Culminating six years of research, Du Pont has 
perfected an improved process for the commercial 
production of hydrogen peroxide and will build a 
new production unit near Memphis, Tenn., where it 
has already begun the erection of a sodium cyanide 
plant. Both units are expected to start operating be- 
fore the end of 1952. 

Sinclair Oil Corporation is enlarging its activities in 
the petroleum chemicals field, beginning with the 
creation of a new Petroleum Chemicals Division, 


los- 
of 
ac- 
and 
iene 
con- 
Dr. 
edi- 
been 
lied 
ures 
»fes- 
for | 
sures 
and 
On ; 
athe- 
scuss 
will 
n of 
ll be 
Bur- 
lech- 
Non- 
f the 
aphiec 
»eiate 
‘land. 
nt of 
ia at 
0 be- 
hemi- 
f the 
years, 
suc- 
in ex- 
 Gro- 
rarine 
uction 
now 
Ridge, 
New 
presi- 
ichers. 
s been 
285 


which will devote its initial efforts to specialized 
petroleum fractions and petrochemicals now manu- 
factured, such as aromatic solvents, lubricating oil 
additives, demulsifying agents, and sulfonates. John 
A. Scott will be head of the new division. 


The Institute of Inventive Research, San Antonio, 
has announced the availability of more than 30 new 
products, processes, and techniques for licensing. 
These range all the way from aircraft instruments 
to valves (nonrestricting fluid check), and are de- 
seribed in a printed bulletin which is available upon 
request. 


Low K. Lee, formerly with North American Avia- 
tion, at Downey, Cal., is now supervisor of electronic 
equipment packaging and miniaturization in the Elec- 
trical Engineering Department, Stanford Research 
Institute. 


The U. S. Naval Ordnance Test Station at Inyokern, 
China Lake, Cal., has appointed Howard J. Fisher 
assistant to the associate director for research and de- 
velopment. Dr. Fisher was formerly with Procter & 
Gamble. Preston L. Taulbee, physicist, has joined the 
Inyokern Evaluation Group. A. Donald Walsh, pro- 
fessor of chemistry at Leeds University, who is eur- 
rently visiting professor of chemistry on the Berkeley 
eampus of the University of California, was a recent 
lecturer at Inyokern. 


Southwest Research Institute has created a Division 
of Military Research and Development, designed to ex- 
pedite governmental and industrial projects geared to 
the defense effort. New appointments to the Institute 
staff include: William W. Bradshaw, research physi- 
cist; Kenneth Brady, research engineer; James 
Bright, architectural designer; William J. Burkett, 
Jr., chemical engineer; Robert A. Doak, Jr., me- 
chanical engineer; E. J. Dower, research engineer; 
C. Kinney Longacre (USAF, ret.) ; John Mannix, re- 
search engineer; Cheryle C. Smith, research physicist; 
and W. A. Strutman, research engineer. 


Miscellaneous 


Civil Defense News is a new publication summar- 
izing ideas and developments in the field, published bi- 
weekly for local and state CD officials, company execu- 
tives with CD tasks, industrial plant protection and 
safety officers, civic leaders active in CD planning, 
and press and periodical editors. Content is selected 
from publications of Federal, state, and city CD 
agencies, newspapers of all large cities, magazines 
and scientific journals, letters from CD officials, per- 
sonal interviews with authorities, and the files of the 
Council on Atomic Implications, Inc. Robert B. Pet- 
tengill, director of the Sloan Foundation Teaching 
Institute of Economics at the University of Southern 
California, and Albert Gotlieb, executive secretary of 
the Council on Atomic Implications, Ine., are the 
editors. 


Robert J. Kolenkow, a 17-year-old Niagara Falls, 
N. Y., high-school senior, among whose interests are 


electronics, physics, chemistry, and astronomy, was 
winner of the grand prize of $2,800 in the tenth 
Westinghouse Science Talent Search (Science, 113, 221 
[1950]), which ended with a banquet in Washington, 
D. C., on March 5. He is the son of a U. S. immigra- 
tion inspector and plans to enter MIT next fall to 
prepare for a career as a college physics teacher. His 
science project, the successful completion of which is 
prerequisite to winning a place among the 40 finalists, 
was the building of an electrical calculator that re- 
quired six months of work. It contains 66 hand-made 
relays. In other projects Robert measured the speed of 
sound, made rayon, generated chlorine, and constructed 
an electronic musical instrument. He is president of 
the science club at Niagara Falls High School, vice 
president of the forensic society, and a member of the 
National Honor Society. He received the 1950 physies 
award at the Buffalo Science Congress and the Amer- 
ican Legion Medal. 

Second place, which includes a $2,000 Westinghouse 
science scholarship, went to Frederick J. Ernst, Jr., of 
Ardsley, Westchester County, N. Y. Frederick, also 
17, hopes to become a professor of mathematics and 
plans to enter Columbia University. He studied ad- 
vanced mathematics on his own initiative and first 
tackled algebra at an early age—when he was in the 
fifth grade. Radio is one of his hobbies, and he is an 
active “ham.” His science project was a report on “A 
Relativistic Explanation of Gravitational Acceleration 
of Falling Bodies near the Earth.” 

Eight other teen-age scientists were awarded $400 
Westinghouse science scholarships. They are: Karl 
Berkelman (17), Lewiston, Maine; Conrad V. Chester 
(17), Roslyn Heights, N. Y.; Rhea Mendoza (16), 
Kew Garden Hills, N. Y.; Peter Schneider (17), 
Brooklyn, N. Y.; Robert E. Simpson (17), Kenmore, 
N. Y.; Robert A. Spangler (17), Celina, Ohio; Rich- 
ard M. Thomson (17), Delmar, N. Y.; and Nicholas 
A. Wheeler (17), The Dalles, Ore. The remaining 
30 finalists received $100 each. 

Judges of the search were Harlow Shapley, di- 
rector of the Harvard College Observatory; Harold 
Edgerton, vice president of Richardson, Bellows & 
Henry, Ine., consulting psychologists; Steuart H. 
Britt, director of personnel, MeCann-Erickson, Ine.; 
and Rex Buxton, Washington psychiatrist. Three hun- 
dred high-ranking boys and girls (40 winners, 260 
honorable mentions) were chosen from among 13,638 
entrants, located in 34 states. In the ten Science Talent 
Searches, 400 young scientists have been given a 
start on useful careers in their chosen fields. 

Watson Davis, director of Science Service, presided 
over the awards banquet, at which Henry DeWolf 
Smyth, a member of the Atomie Energy Commission, 
made the principal address. He declared, “It is even 
more important at the moment for us to encourage 
basic science than it was before the war... , for im 
the war years ... we drew heavily on our reservoir 
a basic knowledge.” i 
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FRANZ KYMO TIMER 


Operate your kymograph at ANY speed. You will always 
mark a time scale of instrument quality and of the finest 
readable divisions with your FRANZ KYMO TIMER. Two 
scales are traced simultaneously, the upper recording in 
1/5 second and one-second intervals, the lower recording 
in 10 second and one minute intervals. It automatically 
expands or contracts its scale to match the kymograph 
speed. No adjustments required over the entire range. 
Price, complete in carrying case—Soot-writing type $24.00 

Ink-writing type $30.00 


@ Order now, or write for further details to 


FRANZ CO. @ DEPT. S-1, NEW HAVEN 11, CONN. 


Trade-Mark 


M. S. C. 


(Mass Spectrometer Checked) 


RARE GASES 
TUM - NEON + ARGON - KRYPTON - XENON 


Linde Rare Gases ore mass spectrometer checked to 
assure You gases af known purity and uniformly high 
quality. Available in commercial-size cylinders and 
glass bulbs. 


Linde, the world’s largest producers of gases derivec 
. from the atmosphere, can meet your individual 
of purity... volume ... mixtures... containers ... 


LINDE AIR PRODUCTS COMPANY 


A DIVISION OF 
UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Stree: [Td New York 17, N. Y. 
“lp Canada: Dominion Oxygen Company, Limited, Toronto 


“Linde” is a registered trade-mark of Union Carbide and Carbon Corporation 


Meetings & Conferences 


Mar. 11-14. American Institute of Chemical Engineers. 
The Greenbrier, White Sulphur Springs, W. Va. 

Mar. 12-14. National Conference on Chronic Disease: Pre- 
ventive Aspects. Edgewater Beach Hotel, Chicago. 

Mar. 13-14. Institute on Classroom Planning. University 
of Pennsylvania, Philadelphia. 

Mar. 13-16. National Association of Corrosion Engineers. 
Hotel Statler, New York. 

Mar. 15. First Congress of World Meteorological Or- 
ganization. Paris. 

Mar. 15-17. American Society of Tool Engineers. Hotel 
New Yorker, New York. 

Mar. 15-17. Biometric Society (Eastern North American 
Region) with the Institute of Mathematical Statistics. 
Oak Ridge, Tenn. 

Mar. 16. Institute of the Aeronautical Sciences (Annual 
Flight Propulsion Meeting). Hotel Carter, Cleveland. 
Mar. 16-19. Conference on the Teaching of the Earth 
Sciences in the Secondary Schools. Museum for Geo- 

graphical Exploration, Harvard. 

Mar. 18-22. Association of American Geographers. Palmer 
House, Chicago. 

Mar. 19-20. American Association of Physical Anthro- 
pologists (Annual). Ann Arbor, Mich. 


_Mar. 19-20. Histochemical Society. Detroit, Mich. 


Mar. 19-23. Seventh Western Metal Exposition. Audi- 
torium and Exposition Hall, Oakland, Cal. 


~Mar. 21-22. Symposium on Nature and Significance of the 


Antibody Response. New York Academy of Medicine. 
Mar, 21-23. American Association of Anatomists. Detroit. 
Mar. 22-24. Michigan Academy of Science, Arts and 

Letters. Michigan State College, East Lansing. 

Mar. 23-24, Southern Society for Philosophy and Psy- 
chology. Hotel Roanoke, Roanoke, Va. 

Mar. 23-24. Fourth Regional Conference on Premedical 
Education, Alpha Epsilon Delta in cooperation with 
University of Alabama, Tuscaloosa. 

Mar. 26-29. American College Personnel Association. 
Stevens Hotel, Chicago. 

Mar. 29-31. Congress of the Ophthalmological Society 
of the United Kingdom (Annual). London. 

Mar. 29-31. Minnesota Section, American Chemical 
Society, Symposium on Chemistry and Functions of 


Proteins. Natural History Museum, University of 
Minnesota. 
Mar. 30-31. Eastern Psychological Association. St. 


George Hotel, Brooklyn. 

Mar. 30—Apr. 1. Conference on The Use of the Film in 
Training for Industry. Hotel Majestic, St. Annes-on- 
Sea, Eng. 

Apr. 2-5. American Society of Mechanical Engineers 
(Spring). Atlanta. 

Apr. 2-6. Conference on Radioisotopes in Industry, Case 
Institute of Technology, Cleveland. 

Apr. 4-6. Midwest Power Conference (Annual). Sherman 
Hotel, Chicago. 

Apr. 6-7. Texas Academy of Science (South Texas Re- 
gional). Corpus Christi. 

Apr. 8-11. Electrochemical Society. Wardman Park 
Hotel, Washington, D. C. 

Apr. 9-13. American College of Physicians (Annual). 
St. Louis. 

Apr. 11-13. Faraday Society Symposium on Hydro- 
carbons, Oxford, Eng. 
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34 experts write up-to-date, definitive work— | 


HANDBOOK of EXPERIMENTAL PSYCHOLOGY 


Edited by S. S. Stevens, Harvard University, with 34 contributors. 
The most complete coverage of experimental psychology available in a 
single volume. 34 leading scientists from fields of physiology, psy- 
chology, and medicine have combined their varied knowledge and ex- 
perience in this book which has been designed to fill the gap between 
elementary textbooks and specialized journals. The Handbook is divided 
into six sections—Physiological Mechanisms, Growth and Development, 
Motivation, Learning and Adjustment, Sensory Processes, and Human 
Performance. The wide range of topics covered makes it useful as a 
textbook in all advanced courses in general, experimental, and physie- 
logical psychology and as a reference book for all workers in psychology. 
At the end of each chapter there is an extremely thorough list of refer- 
ences to pertinent books and articles prepared by the author of the 


chapter. April 1951. Approx. 1382 double-column pages. 618 illustra- 
tions. Prob. $12.50. 


Summarizes work on 
biological properties 
of organic compounds 


Authoritative data on... 


NEUROPHYSIOLOGY 
HOMEOSTASIS @ EN- 
DOCRINE FUNCTIONS @ 
MEASUREMENT @ PSY- 
CHOPHYSICS @ SEN- 
SORY FUNCTIONS e@ 
LEARNING @ MOTIVA- 
TION @ PERCEPTION @ 
SELECTION @ TRAIN- 
ING @ APPLIED EXPERI- 
MENTAL PSYCHOLOGY 
@ and many other fields 
of applied psychology 


MEDICINAL CHEMISTRY, Volume | 


A Series of Reviews Prepared Under the 
Auspices of the Division of Medicinal Chemistry 


of the American Chemical Society 


Edited by C. M. Suter, Sterling-Winthrop Research Institute. 
Written by men actively engaged in industrial research, this series 
will summarize all available data on biological properties of organic 
compounds and will correlate the relationship between chemical 
structure and physiological activity in each area covered. March 


1951. 473 pages. $12.00. 


Nematology expert 
treats subject comprehensively 
for the first time 


SOIL AND FRESHWATER NEMATODES 


By T. Goopey, Rothamsted Experimental Station, Harpenden, 
England. Covers free-living forms found in decaying plant tissues, 


in soils and humus, in freshwater habitats, and sometimes in special 
association with insects. The author gives concise descriptions of 
each genus considered and provides helpful illustrations of each. 


March 1951. 390 pages. $7.00. 


Send for copies on approval. 


JOHN WILEY & SONS, Inc. 
March 9, 1951 


440 Fourth Avenue, New York 16, N. Y. 
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PHOTOVOLT 


Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
"Mod. 520-M 


For the exact measurement 
of extremely low light values 
down to 1/10,000 microlumen. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. 


P-2 DOUBLE HIGH 


VACUUM EVAPORATOR 


New York 16, N. Y. 


The most mod- 
ern, high speed 
unit yet 
veloped for eco- 
nomical coating 
and metallizing. 


| Also Available: Smaller and larger units; 
| Oil diffusion pumps; Vacuum accessories. 
| Vacuum coatings of all types applied. 


OPTICAL FILM ENGINEERING CO. 


2125-H Cherry St. Philadelphia 3, Pa, 


Automatic Tidal Volume Recorder 
Peck—Waller 


Relieves — ator of constant supervision. . . Respi 
tory rates of per Td. ge and tidal volume of cc 
to 400 cc pA 

WRITE: 


Phipps & Bird Inc. 


P. O. Box 2-V—Richmond 5, Va. 


ARE YOU SAYING 
“1 CAN'T AFFORD TO RETIRE”? 


You can retire 
young enough to enjoy it 
— if you know where it costs less to live and where you 
= earn an extra income from a part-time job or small 
usiness. 


One of the best things about Where to Retire on a Small Income is 
* it selects out of the hundreds of thousands of communities in the 
S. and its island territories only those places where living costs are 
less, the surroundings are pleasant, and = can add to your income 
through a part-time or seasonal job or from a small business. 


With this book, you learn: 
—where you can go fishing, hunting, boating, and swimming practi- 
cally from your front door; 

—where living costs, rents, and real estate are less (even where you 
can buy-a farm for only ’$2, 500); 

—where you can live inexpensively on an island far from the world, 
yet close to neighbors 

—where your hobby will brin: you an income; 

—where you stand the best chance of living as you want to. 


Where to retire on a small income in Florida, California, 
Hawaii, etc. 

The book covers cities towns, and farms throughout Anrecica—from 
New ane south to Florida, west to California, and north to the 
Pacific Northwest. It includes Hawaii, Puerto Rico, a nd the Virgin 
Islands. Some people spend hundreds of dollars trying to get informa- 
tion like this by traveling around the country. Frequently they fail— 
there is just too much of America to explore. Yet Where to Retire 
= a Small Income costs only $1. “Should be one of the season’s most 

lar books,” says Pathfinder Magazine. 
© matter what you are doing today, prepare 4 to retire while 
still young ve to enjoy it. Simply tear out print name & 
with check, money order or $1 (we guarantee 
its safe arrival). ged back, of course, if you’re not satisfied with 
book. write t 


HARIAN PUBLICATIONS 
144 First Avenue, Greenlawn, New York 
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New Vuterseience Publications 


TECHNIQUE OF ORGANIC CHEMISTRY 
Editor: Arnold WEISSBERGER 


Volume IV: DISTILLATION 
1951. 6 x 9. 696 pages, 293 illus., 97 tables. $14.00 
Contributors: Arthur and Elizabeth Rose, Arthur L. Glasebrook, Frederick E. Williams, 
Carl S. Carlson, John R. Bowman, R. Stuart Tipson, Edmond 8. Perry, John C. Hecker. 


Volume V: ADSORPTION AND CHROMATOGRAPHY 
By Harold Gomes CASSIDY, Sterling Chemical Laboratory, Yale University, New Haven, 
Conn. 1951. 6 x 9. 380 pages, 53 illus., 54 tables. $7.00 


NATURAL AND SYNTHETIC HIGH POLYMERS 
A Textbook and Reference Book for Chemists and Biologists. 
Second completely revised and augmented edition. 
By Kurt H. MEYER, Professor of Organic Chemistry, University of Geneva, Switzerland. 
1950. 6 x 9. 911 pages, 186 illus., 80 tables. $15.00 


SCIENTIFIC RUSSIAN 
A Textbook for Classes and for Self-Study. 
By James W. PERRY, Massachusetts Institute of Technology. 
1950. 6 x 9. 846 pages. $7.50 


THEORY OF ELECTRONS 
By L. ROSENFELD, Professor of Theoretical Physics, University of Manchester, England. 
1951. 6 x 9. 135 pages, 7 illus., numerous formulae. $2.25 


SELECTED TOPICS IN X-RAY CRYSTALLOGRAPHY—from the Delft X-Ray Institutes. 
Edited by J. BOUMAN, Delft, Netherlands. 
1951. 7 x 10. 400 pages, 200 illus. $11.00 


PROGRESS IN METAL PHYSICS—Volume II 
Edited by Bruce CHALMERS, University of Toronto and lately Senior Metallurgist at the 
Atomic Energy Research Establishment. 1951. 6 x 93. 300 pages, 107 illus., 27 tables. $8.00 


ENCYCLOPEDIA OF CHEMICAL TECHNOLOGY 
Complete in 12 volumes 
Edited by Raymond E. KIRK and Donald F. OTHMER r 
Assistant Editors: Janet D. Scott and Anthony Standen 
Now available: 
VOLUMES 1-6. Subscription price $20.00 per volume 


All books available on approval. 
Detailed description on request. 
Write for our latest catalog. 


INTERSCIENCE PUBLISHERS, Inc., 250 Fifth Avenue, New York 1, N. Y. 


March 9, 1951 15 


| 
eed 
de: 
>co- 
ting 
sing. 
>. 
Pa, 
? 
mall 
me is | 
n the 
is are 
come 
racti- 
e you 
vorld, 
rnia, 
-from 
ro the 
Virgin 
orma- 
fail— 
Retire 
} most 
while 
me & 
rantee 
with ; 
. 118 


PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial ” 
laboratories, and research foundations in the 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00. Use 
of Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2/3 weeks following receipt of ad. 
SCIENCE e 1515 Mass. Ave., N.W., Wash. 5, D. C. 


POSITIONS WANTED 


Bacteriologist-Immunologist: Ph.D. Four. years experience, two 
directing, research in bacterial allergy, epidemiology and 

therapy. Desires research or academic position. Box 434, SCI- 
EN ce. 3/9 


Bacteriologist, Ph.D., five years tonebing sad research experience 
in Immunology, Immunochemistry and Medical Bacteriology, de- 
ores —— or research and teaching position. Box 443, Scr. 


Bacteriologist, Ph.D. June. Research: purine-pyrimidine metabol- 
ism, bacterial viruses. Interests: bacterial physiology, biochemistry. 
Professional and teaching experience. Desires research position. Box 
441, SCIENCE. x 


The MARKE 


PLACE 


YOUR ad here reaches over 32,000 foremost scientists 


in the leading educational institutions, industrial * 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. rrect pay- 
ment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 

—providing satisfactory credit is established. 


Single insertion $17.50 per inch 

7 times in 1 year 16.00 per inch 

13 times in 1 year 14.00 per inch 

26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per i 


For PROOFS on Gaatey ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS 


Geneticist: Ph.D. Five years teaching experience. Scientific socie- 
ties; recent publications; age 36. Box 440, SCIENCE. x 


Physiologist, Ph.D.; prominent university, extensive training gen- 
eral physiology, biochemistry. Desires teaching-research position 
California university, medical school. Now teaching human, general 
physiology ; active researcher. N.R.C. Fellow, Box 439, SCI nce 


Positions Wanted: 

(a) Plant Physiologist; Ph.D.; three years’ teaching experience; 
now completing research fellowship in plant physiology. (b) Bac- 
teriologist; Ph.D.; four years’ yer gl experience; five years 
director, division bacteriology, 300-bed hospital. For further in- 
formation, please write Science Division, Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. x 


Writer-Chemist seeks organization requiring man to handle techni- 
cal writing, publication, information problems. Former trade paper 
section editor, M.S. organic chemistry, languages, presently re- 
search associate. Box 94, HAMILTON, N. Y. 3/9 


Zoologist-Microbiologist, candidate Ph.D. in nag Training in- 
cludes usual zoology courses plus Protozoology, Parasito ogy: 
Bacteria, Yeasts, and Molds, Algae, Cellular Physiology. Prefers 
teaching ; competent in research. Exceptionally conscientious, con- 


siderate of students. Married, veteran. Available fall, 1951. If 
interested, communicate with candidate’s adviser, Osterud, 
Dept. of Zoology, Univ. of Washington, Seattle 5. x 


POSITIONS OPEN 


Anatomists experienced in teaching gross. Will interview at Detroit 
meetings. Box 442, SCIENCE. x 


BACK NUMBER PERIODICALS — Bought and Sola 


@ Tell us what you want!—What have you to offer? 


Abrahams Magazine Service DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3. N. Y, 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S, i. . CANNER, INC, 
Boston 19, Massachusetts 


Send us your Lists of 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
Also please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3 


WANTED TO PURCHASE: 

CIENTIFIC PERIODICALS 
Sets and runs, foreign and d ti 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 

WALTER JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


PROFESSIONAL SERVICES 


Biochemist—450 bed hospital. Ph.D. qraterved with thorough 
knowledge of spectrophotometry and flame photometry. Salar 
$5,00C or more depending on qualifications. Box 428, S eee 


Positions Open: 
(a) Editorial Associate; physician well qualified in administration 
and medical writing, unusual (b) Neurophysiologist ; 
Ph.D. and yy ae with endocrinology or pharmacology as 
minor; research department, new psychiatric unit, large teaching 
hospital; medical center; Midwest. (c) Medical Bacteriologist; 
preferably Ph.D., research laboratories, industrial company; West. 
) Pharmacologist or Bacteriologist, Ph.D or M.D.; laboratories 
concerned principally with development of new antibiotics and anti- 
biotic dosage forms, East. (e) Chemical Engineer; duties: research 
and development work in processing of foods; Midwest. (f) Pharma- 
cologist, Biochemist or Physiologist, Ph.D. or M.D., to direct 
medical literature survey group; $5,000-$8,000; Midwest. (g) As- 
sistant Medical Director; duties include medical writing, clinical 
a East. S3-2 Science Division, Medical Bureau (Bur- 
neice Larson, Director) Palmolive Building, Chicago. x 


Teaching fellowships in biol 
leading to M.S. = 


available for two year program 
dmiss: 
eastern University, 


ee. Appiy Director of A ions, North- 
oston, Massachusetts. 3/16 


16 


SPECIAL GLASS APPARATUS 
Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 


MACHLETT & SON 
New 


E . 
218 East 23rd St. York 10, N. Y. 


its from our advertising in your medium .. . 

been too much for our staff to handle and we must halt 

may catch our breath. 

catch up with our work, you can rest assured 

back in your extremely productive periodical.” 
#Name on request 


try it—and you'll agree @ 
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The MARKET PLACE 


The MARKET PLACE 


SUPPLIES AND EQUIPMENT 


SUPPLIES AND EQUIPMENT 


Specéal BACTERIA... FUNGI 


Introductory set of ten chromogenic cultures 


SEND NO MONEY! IMMEDIATE SHIPMENT! 
ONLY $10.00 @ ABSOLUTE SATISFACTION GUARANTEED 


Kodachromes in teaching series also available 


THE A. B.C. HOUSE @ Charleston, Illinois 


White SWISS Mice 20c = 


Rabbits, Cavies, White Rats, Ducks, Pigeons, Hamsters 
Write + J. B. STUCKER + Ramsey, N. J. 


ILLUMINATORS 


by LINDLY Brilliant, adjustable, variable intensity 


in illumination gl/l-purpose lamps for laboratory, 


research and industry. 
MICROSCOPE LAMPS 80 HERRICKS RD. 
LINDLY & CO. mineoua, Y. 


& Binocular 


Bohemian Crystal 
BELL JARS 
KNOB wre OPEN TOP 


Skillfully Molded from Perfect Crystal Glass 


@ Extra-heavy glass walls, carefully annealed to 
remove internal stresses and strains. 


@ Precision-ground rims and openings to ensure 
air-tight fit and to withstand atmospheric 
pressures when evacuated. 


VACUUM TESTED ECONOMICALLY PRICED 
Write for prices and further information. 


PROPPER MANUFACTURING CO., INC 
10-34 44th Drive, Long Island City 1, New York 


L- ronypretine, L-Methionine 

AMINO ACIDS e BRIOCHE ALS 

MICROBIOLOGICAL ASSAY MEDIA 
. M. CHEMICAL COMPANY, LTD. 

144 North aad worth Avenue Los Angeles 48, California 


“Your animal is half the experiment” 


SWISS ALBINO MICE— 


ALBINO -W RATS 


P. O. BOX 331 
albino farms BANK, N. J. 


ot 


Valuable Aid for identification of Minerals and other 
Solids by the Immersion Method of Microscopy 


Range 1.400-1.700, intervals of 0.002, or as selected 
Index Certified to + 0.0002 


Range 1.71-1.83, intervals of 0.01 
Write for Price List Nd-S 
118 Liberty Street, New York 6, N. Y. 


R. CARCILLE 


PARASITOLOGICAL PREPARATIONS 
® high quality — low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, hemical Prod Reagents, New Pharma- 
ceuticals in Bong Write or phone PLaze 7. 7- 8171 for complete 
price list. 


17 W h 
BIOS LABORATORIES, INC. Wot Sob Sirect, 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory rat 


Box 2071 + Madison 5, Wisconsin + Phone 36134 


March 9, 1951 


STAINS 


STARKMAN Biological Laboratory © leer St.. 
LABORATORY ANIMALS mamerens 


. Clean healthy well-fed animals MICE 
Guaranteed suitable for your 


Reasonably priced—Dependable service 


POULTRY GUINEA PIGS 
JOHN C. LANDIS + Hagerstown, Md. 


FREE CATALOG No. 677.. 


Lists more than 300 items for Research — 

Biological, Microbiological, Bacteriological, 

Biochemical, Nutritional. Write 

GB 72 LABORATORY PARK 
CHAGRIN FALLS, OHIO 
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Radically 
different! 
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“ZIRCONARC” PHOTOMICROGRAPHIC LAMP 


For better black-and-white and 
color photomicrographs 


Combines the concentrated light of the Western Union 
are light bulb (about 1 mm dia.) with our fluorite- 
coated, 7-element aplanatic optical system of highest 
correction, free from chromatic aberration. . . . Prac- 
tically harmless to living cultures. . . . Built with the 
same precision as the microscope itself. Over-all 
length of lamp, 10”. Height, 6%”. Base, 4%” x 
6%”. Price, complete with power unit and 40-watt 
= $325. Order direct or from leading supply 
ers. 


Write for Bulletin ZL-321S 


FISH-SCHURMAN CORPORATION 
230 East 45th Street, New York 17, N. Y. 


ADJUSTING 
{ KNOB 


THE LaMOTTE 
BLOCK COMPARATOR 
IN PLASTIC 


A time-tested instrument that 
has reliably served Science & In- 
dustry for more than 31 years. 


Non-corrodible 
Improved color fields 


Smaller in size 


Comparator Outfits for 
pH Control 
Chlorine Control 
Phosphate Control (incl. Polyphosphates) 
Blood & Urine Tests 
The new plastic comparator block will accommo- 

date all LaMotte color standards of regular size 
(15 mm) new or old. 


Write for illustrated literature. 


LaMotte Chemical Products Co. 
Dept. “H” Towson, Baltimore 4, Md. 


Special 
Offer... 


Good until May 1, 1951 


We are clearing our shelves of 
surplus stock of back issues and 
make the following offer at these 
special prices— 


Back issues of Science, shipments of : 


. $.25 each 
. $.20 each 
$.15 each 
$.12 each 
$.10 each 


to 2Ocopies .. 
21 to SOcopies .. 
51 to 100 copies .... 

101 to 500 copies .... 
Over 500 copies .... 


Back issues of The Scientific Monthly, 
shipments of : 


lto 6copies 
Tto 20copies 
21 to 5Ocopies 
51 to 100 copies 
Over 100 copies 


$. 50 each 
$.40 each 
$.35 each 


Orders at the above prices will be 
honored until May 1, 1951 for all 
available issues of our journals through 
December 1950, by— 


Stechert-Hafner, Inc. 
31 East 10th Street, 
New York 3, N. Y., 


and by the 


American Association for the 
Advancement of Science 


1515 Massachusetts Ave., N. W., 
Washington 5, D. C. 
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What's your problem? Is it housing a large number 
_ of laboratory animals in a limited space or finding 


There is a Bussey cage and tack to end your search. 

+ “We make cages, racks, automatic watering 
"systems or complete equipment for the housing 
and sanitary care of all laboratory animals. Bussey 
_ Products Co. offers compléte cage units that assure 
4 maximum efficiency, compact sizes and minimum 
work for the user, : 


LABORATORY 
~—CAGES 


that “special answer” to an unusual cage need? . 


EQUIPMENT 
Laboratory Animal Equipment for.your every need 


The improved “Permaweld” welded-wire construc. 
tion is a result of top-notch engineering. Our 
modern production techniques permit price econ- 
omy. The, results can’t be beat. Hundreds of the 
country’s leading laboratories can tell*you that. | 
Need help on a tough “special problem”? 
Our engineers will gladly assist you with any size 
‘and type of. cage or rack to meéet. your’ special 4 
applications. Just write for our catalog or submit 


your specifications. 


BUSSEY PRODUCTS CO,, 6000-19 W. St., Chicago 38, 


4 SMALL ANIMAL CAGE 
all 
4 = ‘ 
=} CAT CAGE 
ja 
SMALL ANIMAL RACK 
AUTOMATIC WATERING SYSTEM 
PERMA 
| 
5 


When food products must be kept within 
legal bacterial lithits, or fermentation enters 
into the process—colony counting is often 
a must. In dairies, canneries, breweries, and 
other food processing plants, quality and 
profits are preserved through careful pro- 
duction control with AO Spencer Colony 
Counters and other Scientific Instruments. 


The dark, contrasting background in the 
Spencer DARK FIELD Qucbec Colony 


COUNT youR SAVINGS 


American Optical 


COMPANY 


from quality control 


Counter makes even pinpoint bacterial 
colonies easy to distinguish and count. 
Comfortable to use, easy on the eyes— 
indirect light floods the specimen from all 
angles. 


For your laboratory specify AO Spencer 
Colony Counters, Microscopes, Illumina- 
tors and other Scientific Instruments. We 
will gladly supply literature or assistance 
on inspection problems, Write Dept. P2. 


INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 


Makers of Precision Optical Inshuments for over 100 Years 


DAIRY 
LABORATORY 
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